(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
22 August 2002 (22.08.2002) 




PCT 



(10) International Publication Number 

WO 02/064572 Al 



(51) International Patent Classification 7 : C07D 239/96, 

401/12, 405/12, 409/12, 405/14, 409/14, 471/04, 403/12, 
403/10,410/10,413/10, 401/06, A61K 31/5025, 31/505 

(21) International Application Number: PCT/EP02/01979 

(22) International Filing Date: 1 1 February 2002 (1 1.02.2002) 

(25) Filing Language: . English 

(26) Publication Language: English 



(30) Priority Data: 

60/268,661 



14 February 2001 (14.02.2001) US 



(71) Applicant (for all designated States except US): 
WARNER-LAMBERT COMPANY [US/US]; 201 
Tabor Road, Morris Plains, NJ 07950 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): ANDR1ANJARA, 
Charles [FR/FR]; 3, rue Auguste Daix, F-94260 Fresnes 
(FR). CHANTEL-BARV1AN, Nicole [US/US]; 1225 
Olivia Avenue, Ann Arbor, MI 48104 (US). GAUD1L- 
LIERE, Bernard [FR/FR]; 28, rue de Zilina, F-92000 
Nanterre (FR). JACOBELL1, Henri [FR/FR]; 65, av- 
enue du General de Gaulle, F-91550 Paray Vieille Poste 
(FR). ORTWINE, Daniel, Fred [—/—]; 3594 Oak Park 
Drive, Saline, MI 48176 (US). PATT, William, Chester 
[US/US]; 160 East Summit, Chelsea, MI 48118 (US). 
PHAM, Ly [US/US]; 1609 Buchanana SW, Grand Rapids, 
Ml 49507 (US). KOSTLAN, Catherine, Rose [US/US]; 
9876 Moon Road, Saline, Ml 48176 (US). WILSON, 
Michael, William [US/US]; 3520 Charter Place, Ann 
Arbor, MI 48105 (US). 

(74) Agents: HIRSCH, Denise et al.; Pfizer Global Research 
and Development, Fresnes Laboratories, 3-9, rue dc la 
Loge, B.R 100, F-94265 Fresnes Cedex (FR). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 



CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PI I, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 

i 

Declarations under Rule 4.17: 

— as to applicant 's entitlement to apply for and be granted 
a patent (Rule 4. 1 7(H)) for the following designations AE, 
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, 
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, 
FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LK MA, MD, MG, 
MK„MN, MW, MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, 
UZ, VN, YU, ZA, ZM, ZW, ARIPO patent (GH, GM, KE, LS, 
MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, CG, CI, 
CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG) 
as to the applicant 's entitlement to claim the priority of the 
earlier application (Rule 4. 1 7 (Hi)) for the following desig- 
nations AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, 
BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, 
EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, 
IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, 
MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, OM, PH, 
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR, 
TT, TZ, UA, UG, UZ, VN, YU, ZA, ZM, ZW, ARIPO patent 
(GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, 

[Continued on next page] 



IT) 

o 
O 



(54) Title: QU1NAZOLINES AS MMP-13 INHIBITORS 

(57) Abstract: A compound selected from those of formula (I): in which: Ri represents a group selected from hydrogen, amino, 
alkyl, alkenyl, aminoalkyl, aryl, arylalkyl, heterocycle, and cycloalkylalkyl, optionally substituted, W represents oxygen, sulphur, 
or =N-R\ in which R* is as defined in the description, Xi, X 2 and X 3 represent nitrogen or -C-R 6 in which R$ is as defined in the 
description, Y represents oxygen, sulphur, -NH, or -N(Ci-C6)alkyl, Z represents oxygen, sulphur, -NR 7 in which R 7 is as defined 
in the description, and optionally carbon atom, n is an integer from 1 to 8 inclusive, Zi represents -CRsR9 wherein Rg and R9 are 
as defined in the description, A represents aromatic or non-aromatic, heterocyclic or non -heterocyclic ring system, m is an integer 
from 0 to 7 inclusive, the group(s) R 2 is (are) is as defined in the description, R 3 represents hydrogen, alkyl, alkenyl, alkynyl, or 
a group of formula: in which Z2, B, R 5 , P and q are as defined in the description, optionally, the racemic forms thereof, isomers 
thereof, N-oxydes thereof, and the pharmaceutically acceptable salts thereof, and medicinal products containing the same are useful 
as specific inhibitors of type-13 matrix metalloprotease. 



WO 02/064572 A I lllllllllllllllllllllHlllinHIIIII 



GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, 
CF, CG, CI CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, 
TG) 

— of inventorship (Rule 4.11 (iv)) for US only 
Published: 

— with international search report 



— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



WO 02/064572 



PCT/EP02/01979 



1 

QUINAZOLINES AS MMP-13 INHIBITORS 
Ftpld nf the invention. 

The present invention relates to novel substituted quinazolines which are useful for 
preparing medicinal products for treating complaints involving a therapy with a matrix 
metalloprotease-13 (MMP-13) inhibitor. These medicinal products are useful in particular 
for treating certain inflammatory conditions such as rheumatoid arthritis or osteoarthritis, 
as well as certain proliferative conditions such as cancers. 

TWhnnIo*nV*T harkgro»nrf nf the invention. i 

Matrix metalloproteases (MMPs) are enzymes which are involved in the renewal of 
extracellular matrix tissue, such as cartilage, tendons and joints. MMPs bring about the 
destruction of the extracellular matrix tissue, which is compensated for, in a non- 
pathological physiological state, by its simultaneous regeneration. 

Under normal physiological conditions, the activity of these extremely aggressive 
peptidases is controlled by specialized proteins which inhibit MMPs, such as the tissue 
inhibitors of metalloprotease (TIMPs). 

Local equilibrium of the activities of MMPs and of TIMPs is critical for the renewal of the 
extracellular matrix. Modifications of this equihbrium which result in an excess of active 
MMPs, relative to their inhibitor, induce a pathological destruction of cartilage, which is 
observed in particular in rheumatoid arthritis and in osteoarthritis. 

In pathological situations, an irreversible degradation of articular cartilage takes place, as is 
the case in rheumatic diseases such as rheumatoid arthritis or bsteoarthritis. In these 
pathologies, the cartilage degradation process predominates, leading to a destruction of the 
tissue and resulting in a loss of function. 

At least twenty different matrix metalloproteases have been identified to date and are 
subdivided into four groups, the collagenases, the gelatinases, the stromelysins and the 
membrane-type MMPs (MT-MMPs), respectively. 

Matrix metalloprotease-13 (MMP-13) .is. a collagenase-type MMP which constitutes the 
predominant collagenase observed during osteoarthritis, in the course of which pathology 
the chondrocyte directs the destruction of cartilage. 
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There is a need in the prior art for novel MMP inhibitors, more particularly for MMP-13 
inhibitors, in order to prevent and/or correct the imbalance in the renewal of extracellular 
matrix tissue, such as arthritis, rheumatoid arthritis, osteoarthritis, osteoporosis, periodontal 
diseases, inflammatory bowel disease, psoriasis, multiple sclerosis, cardiac insufficiency, 
atherosclerosis, asthma, chronic obstructive pulmonary diseases (COPD), age-related 
macular degeneration (ARMD) and cancer. ' 

MMP-inhibitor compounds are known. Most of these MMP-inhibitors are not selective for 

ft 

a single MMP, such as those described by Montana and Baxter (2000) or by Clark et al. 
(2000). 

There is also a need in the prior art for novel inhibitors that are active on matrix 
metalloprotease-13, in order to enrich the therapeutic arsenal that can be used for treating 
pathologies associated with the destruction of the extracellular matrix and with cancer. 

Summary of the invention 

The invention relates to a substituted quinazoline of formula (I): 




in which: 

Ri represents a group selected from : 

• hydrogen, amino, 

• (d-C 6 )alkyl, (C 3 -C 6 )alkenyl, (C3-C 6 )alkynyl, mono(Ci-C 6 )alkylamino(Ci-C 6 )alkyl, 
di(Ci-C 6 )alkyIamino(CrC6)alkyl, aryl, aryl(Ci-C6)alkyl, heterocycle, and 3- to 6- 
membered cycloalkyl(Ci-C6)alkyl, these groups being unsubstituted or substituted with one 
or more groups, which may be identical or different, selected from amino, (Ci-C6)alkyl, 
cyano, halo(CrC 6 )alkyl, C(=0)OR4, OR4 and SR4, in which R4 represents hydrogen or 
(d-C 6 )alkyl, 
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W represents an oxygen atom, a sulphur atom, or a group =N-R\ in which R' represents 
(Ci-C$)alkyl, hydroxyl,. or cyano, 

i 

V i 

Xi, X2 and X3 represent, independently of each other, a nitrogen atom or a group -C-IU in 
which R$ represents a group selected from hydrogen, (Ci-C6)alkyl, amino, mono(Cr 
5 C6)alkylamino, di(Ci-C6)alkyiamino, hydroxyl, (Ci-C6)alkoxy, and halogen, 

with the proviso that not more than two of the groups Xj, X 2 and X 3 simultaneously 
represent a nitrogen atom, 

1 

Y represents a group selected from oxygen atom, sulphur atom, -NH, and -N(Ci-C6)alkyl, 

Z represents: 
10 • an oxygen atom, a sulphur atom, 

• or a group -NR7 in which R7 represents a group . selected from hydrogen, 
(Ci-C6)alkyl, aryl(Ci-C 6 )alkyl, cycloalkyl, aryl, and heteroaryl, and 

• when Y is an oxygen atom, a sulphur atom, or a group -N(Ci-C6)alkyl, Z optionally 
represents a carbon atom which is unsubstituted or substituted with a (Ci-C6)alkyl, an aryl, 

15 an aryl(Ci-C6)alkyl, an aromatic or non-aromatic heterocycle or a cycloalkyl, 

n is an integer from 1 to 8 inclusive, 

Zi represents -CRgR9 wherein Rg and R9, independently of each other, represent a group 
selected from hydrogen, (Ci-C^alkyl, halo(Cj-C6)alkyl, halogen, amino, OR4, SR4 or 
C(=O)0R4 in which R4 represents a hydrogen or (Ci-C6)alkyl, and 
20 • when n is greater than or equal to 2, the hydrocarbon chain Z\ optionally contains 

one or more multiple bonds, 

• and/or one of the carbon atoms in the hydrocarbon chain Z\ may be replaced with an 
oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two oxygen 
atoms, or a nitrogen atom which is unsubstituted or substituted with a (Ci-C6)alkyl, 
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• and when one of the carbon atoms in the hydrocarbon chain Zi is replaced with a 
sulphur atom which is unsubstituted or substituted with one or two oxygen atoms, then the 
group -C(=Y)-Z- optionally may be absent in the general fonnula (T), 

A represents a group selected from : 
5 v • aromatic or non-aromatic, 5- or 6-membered monocycle comprising from 0 to 4 
heteroatoms selected'from nitrogen, oxygen and sulphur, and 

• bicycle, composed of two aromatic or non-aromatic, 5- or 6-membered rings, which 
may be identical or different, comprising from 0 to 4 heteroatoms selected from nitrogen, 
oxygen and sulphur, 

10 m is an integer from 0 to 7 inclusive, 

the group(s) R 2 , which may be identical or different, is (are) selected from (Ci-C6)alkyl, 

halogen, ~CN, N0 2 , SCF 3j -CF 3 , -OCF 3 , -NRioRn, -OR 10 r -SRio, -SOR 10 , -SO 2 Ri 0 , 
"7 '-(CH^QzNRKiRii, -X 5 (CH 2 ) k C(=O)OR 105 . -(CH 2 )kC(=0)ORio, 

-X 5 (CH2)kC(0)NRioRii, -(CH 2 )kC(=0)NRioR Uj and -X4-Ri 2 in which: 
15 • X 5 represents a group selected from oxygen, sulphur optionally substituted by one or 

two oxygen atoms, and nitrogen substituted by hydrogen or (CrC^alkyl, 

• k is an integer from 0 to 3 inclusive, 

• Rio and Rn, which may be identical or different, are selected from hydrogen and 
(C r C 6 )alkyl 3 . 

20 • X4 represents a group selected from single bond, -CH 2 -, oxygen atom, sulphur atom 

optionally substituted by one or two oxygen atoms, and nitrogen atom substituted by 
hydrogen atom or (Ci-C 6 )alkyl group, 

• R12 represents an aromatic or non-aromatic, heterocyclic or non-heterocyclic, 5- or 
6-membered ring which is unsubstituted or substituted with one or more groups, which 
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may be identical or different, selected from (Ci-C6)alkyl, halogen, hydroxyl and amino, 
and when the ring is heterocyclic, it comprises from 1 to 4 heteroatoms selected from 
nitrogen, oxygen and sulphur; 

R 3 represents a group selected from: 

• hydrogen, 

• (Ci-C 6 )alkyl, (C 3 -C6)alkenyl, (C3-C 6 )alkynyl, these groups being unsubstituted or 
substituted with one or more groups, which may be identical or different, selected from 
amino, cyano, halo(Ci-C 6 )alkyl, cycloalkyl, -C(=O)NRi 0 Rn, -C(=0)ORio, ORio, and SRio, 
in which Rio and Rn, which may be identical or different, represent hydrogen or (Ci- 
C 6 )alkyl, t 

• and the group of formula : 




S in which p is an integer from 0 to 8 inclusive, 

S Z 2 represents -CR13R14 wherein Ri 3 and R14, independently of each other, represent a 
group selected from hydrogen, (C r C 6 )alkyl, phenyl, halo(Ci-C6)alkyl, halogen, amino, 
OR4, SR4 and -C(=0)OR4 in which R4 represents hydrogen or (C r C 6 )alkyl, and 

• when p is greater than or equal to 2, the hydrocarbon chain Z 2 optionally contains 
one or more multiple bonds, 

• and/or one of the carbon atoms in the hydrocarbon chain Z2 may be replaced with an 
oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two 
oxygen atoms, a nitrogen atom which is unsubstituted or substituted with a (Cr 
C6)alkyl, or a carbonyl group, 

S B represents a group selected from: 

• an aromatic or non-aromatic 5- or 6-membered monocycle comprising from 0 to 4 
heteroatoms selected from nitrogen, oxygen and sulphur, and 
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• a bicycle, composed of two aromatic or non-aromatic, 5- or 6-membered rings, 
which may be identical or different, comprising from 0 to 4 heteroatoms selected 
from nitrogen, oxygen and sulphur, 

S q is an integer from 0 to 7 inclusive, 

S the group(s) R 5 , which may be identical or different, is (are) selected from 
(Ci-C 6 )alkyl, halogen, CN, N0 2 , CF 3 , OCF 3 , -(CH 2 )kNRi 5 Ri6 5 -N(Ri 5 )C(=0)Ri 6 , 
-N(R 15 )C(=0)OR 16 , -N(R 15 )S0 2 R l6 , -N(S0 2 R 15 ) 2 , -OR l5 , -S(0) kl R 15 , 
-SOz-NCR^J-CC^kz-NRieRn, -(CH 2 ) k 30 2 NR 15 Ri 6 , -X 7 (CH 2 ) k C(=0)OR 15 , 
-(CH 2 ) k C(=0)OR 15 , -CC^O-CCH^-NRisR^, -Ceop-CCH^-Q-OpRig, 
-X 7 (CH 2 )kC(=0)NR l5 Ri6 5 -(CH 2 ) k C(-0)NR 15 Ri6 5 -Ri 9 -C(=0)OR, 5 , -X6-R20, and 
-C(=0)-R 2 i-NR l5 Ri6 in which : 

- X 7 represents a group selected from oxygen atom, sulphur atom optionally 
substituted by one or two oxygen atoms, and nitrogen atom substituted by a 

r 

hydrogen atom or a (Q-C6)alkyl group, 

- k is an integer from 0 to 3 inclusive, 

- kl is an integer from 0 to 2 inclusive, 

- k2 is an integer from 1 to 4 inclusive, 

- R15, Ru and Rn, which may be identical or different, are selected from hydrogen 
and (Ci-C 6 )alkyl, 

- Ria represents a group selected from (Ci-Ca)alkyl, -R21-NR15R16, 
-R 2 i-NRi5-C(=0)-R 2 rNR l6 Ri7, and -C(=0)0-R 2 i-NRi 5 Ri6 in which R 2] represents 
a linear or branched (Ci-C6)alkylene group, and R15, Ri 6 and R17 are as defined 
hereinbefore, 
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- Ri9 represents a (C3-C6)cycloalkyl group, 

- X 6 represents a group selected from single bond, -CH 2 -, oxygen atom, sulphur 
atom optionally substituted by one or two oxygen atoms, and nitrogen atom 
substituted by hydrogen atom or (Ct-C6)alkyl group, 

5 - R20 represents an aromatic or non-aromatic, heterocyclic or non-heterocyclic, 5- 

or 6-membered ring, which is unsubstituted or substituted with one or more groups, 

which may be identical or different, selected from (Ci-C6)alkyl, halogen, hydrbxyl, 

1 

oxo, cyano, tetrazole, amino, and -C(=0)OR4 wherein R4 represents hydrogen or 
(Ci-C6)alkyl, and, when the ring is heterocyclic, it comprises from 1 to 4 
10 heteroatoms selected from nitrogen, oxygen and sulphur, 

with the proviso that when X\ represents a nitrogen atom, X2 cannot represent a carbon 

atom substituted with a methyl group or with NH-CH3, 

optionally, the racemic forms thereof, isomers thereof, N-oxydes thereof, and the 
phannaceutically acceptable salts thereof. 

15 The compounds of the present invention are useful as inhibitors, in particular as selective 
inhibitors, of the enzyme matrix metalloprotease-13 (MMP-13). 

The invention also relates to compounds used mainly as intermediates for the synthesis of 
the compounds of formula (I). These intermediate compounds have the general formula 
(ITT) below: 




in which R 3 has the same meaning as defined for the compound of formula (I). 
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The invention also relates to compounds used mainly as intermediates for the synthesis of 
the compound of formula (I), which have the general formula (IV) below: 




in which R\ et R3 have the same meaning as for a compound of formula (I). 

The invention also relates to a process for manufacturing the compound of formula (I) in 
which: 

- R 2 , R3, Zi, A, n and m are as defined in the compound of general formula (I), 

- X], X2, X3 are each a group -C-R$ in which R$ represents a hydrogen atom, 

- YisO, 

- Z is -N-R7 in which R7 is as defined in the compound of general formula (I), 

- and W is O. 

This process is characterized in that it comprises the reaction of a compound of formula 




with pyridine and the compound of general formula (V): 

CNON-R3 (V) 
in which R 3 is as defined above for the compound of formula (I), 
to give the compound of general formula (VI): 
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in which R3 is as defined hereinbefore, 

followed by reacting the compound of general formula (VT) in the presence of LiOH to 
give the compound of general formula (III) in which R3 is as defined above. 

O Q 




H 



In a subsequent step of the synthetic process, the compound of general formula (III) 
obtained above is reacted, in the presence of an acid activator such as 
0-[(ethoxycarbonyl)cyanomethylenai^ 

tetrafluoroborate (TOTU) with the compound of general formula (VTT): 

in which R 7 is selected from hydrogen, (Ci-C6)aLkyl, aryl(Ci-Q)alkyl, cycloalkyl, aryl and 
heteroaryl, and A, R2, Z\, n and m are as defined above for the compound of formula (I), 
to give the compound of general formula (I) in which Ri represents hydrogen, Xi, X2 and 
X3 are each -C-Ra in which R$ represents hydrogen atom, Y is O, Z is N-R7, W is O, , and 
A, R2, Z u n and m are as defined hereinbefore. 

In particular, when W is 0, Y is O and Z is 0, the compounds of formula (I) corresponding 
to this definition may be obtained by reacting a compound of general formula (III): 
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HO 




an) 



• H 



in which R3 is as defined in the compound of general formula Q), 
with a compound of general formula (XVI): 



in which Zi, A, R 2s n and m are as defined in the compound of general formula (I), 
to give a compound of general formula (XVII): 



in which A, R2, R3, Z\ m and n are as defined for the compound of general formula (I), and 
Xi, X2, and X3 are each -C-R<s in which R* represents hydrogen atom, 

followed by reacting the compound of formula (XVII), in presence of a base, with the 
compound of general formula (VIII), X-Ri, in which Ri is as defined for the compound of 
formula (I) and X is a leaving group such as halogen, 

to give the compound of general formula (I) in. which Xi, X2 and X3 are each -C-R$ in 
which R^ is as defined hereinbefore, W is O, Y is O, Z is 0* and Ri, R 2 , R3, Z b A, n and m 
are as defined hereinbefore. 

In particular, when X2 and X3 are each -C-R6 in which R$ represents hydrogen atom , Xi is 
N, Z is O and Y is O, the compounds of formula (I) corresponding to this definition may be 
obtained by reacting a compound of general formula (XIX): 




(xvn) 



0 o 
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(XDQ 



with pyridine and a compound of general formula 0=C=N-R3 (V) in which R 3 is as defined 

in the compound of formula (I), 

to give a compound of general formula (XX): 




(XX) 



H 



in which R3 is as defined hereinbefore, - 

followed by reacting the compound of general formula (XX) in the presence of KM11O4 to 
give the compound of general formula (XXI): 




(XXI) 



in which R 3 is as defined hereinbefore, 

followed by reacting a compound of general formula (XXI) in the presence of SOCl 2 and 
CHCI3 to give the compound of general formula (XXII): 




(XXII) 



in which R3 is as defined hereinbefore, 

followed by reacting the compound of formula (XXII) with the compound of general 
foimula (XVI): 
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in which A, R2, Zi, n and m are as defined in the compound of formula (I), 
to give the compound of general formula (I): 




r 

R3 



(XXIV) 



5 in which A, R2, R3, Zi m and n are as defined hereinbefore, X2 and X3 are each -C-R^ in 
which R6 is as defined hereinbefore, and R3 are as defined for the compound of general 
formula (T). 

The invention also relates to a pharmaceutical composition comprising a compound of 
formula (I) and a pharmaceutical^ acceptable excipient. 

10 The invention also relates to the use of a compound of formula (I) for the preparation of a 
medicinal product intended for treating a disease or complaint involving therapy by 
inhibition of matrix metalloprotease, and more particularly of type-13 matrix 
metalloprotease (MMP-13). 

The invention also relates to a method for treating a disease or complaint involving a 
15 therapy by inhibition of matrix metalloprotease, and more particularly MMP-13, the said 
method comprising the administration of an effective amount of a compound of formula (I) 
to a patient. 

Detailed description of the invention 



1 



20 



The Applicant has identified according to the invention novel compounds that are matrix 
metalloprotease inhibitors, and more specifically novel compounds that are MMP-13 
inhibitors. 
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One subject of the invention is thus a substituted quinazoline of formula (T): 




in which Ri, R 2 , R3, X b X 2 , X 3 , W, Y, Z, Z\ 9 n and m are as defined hereinbefore in the 
compound of general formula (I), 

optionally the racemic fo rrns thereof, isomers forms thereof, N-oxydes thereof, and the 
pharmaceutical^ acceptable salts thereof. 

The invention relates particularly to the compounds of general formula (I) in which: 

• Ri represents hydrogen, (Ci-C 6 )alkyl, aiyl(Ci-C<dalkyl or 3- to 6-membered 
cycloalkyl(Ci-C 6 )alkyl, 

• W represents an oxygen atom or a sulphur atom, 

• Xi represents a nitrogen atom or -C-R« in which R6 represents a hydrogen atom, 

• X 2 and X 3 represent each -C-R<5 in which R« represents a hydrogen atom, 

• Y represents an oxygen atom, 

• Z represents an oxygen atom or -NR 7 in which R 7 represents a hydrogen atom. 

The invention also relates to the compounds of general formula (I) in which: 

• n is an integer from 1 to 6 inclusive, 

• Zi represents -CR8R9 wherein Rg represents a hydrogen atom and R9 represents a 
hydrogen atom or a methyl group, and 

- when n is greater than or equal to 2, the hydrocarbon chain Z\ optionally contains a 
double bond, 

- or, one of the carbon atoms in the hydrocarbon chain Z\ may be replaced with an 
oxygen atom, or a sulphur atom which is unsubstituted or substituted with one or two 
oxygens, 
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• A represents a group selected from phenyl, pyridyl, thienyl, imidazolyl, furyl, 
piperidyl, 1,3-benzodioxolyl, benzodioxinyl, benzothienyl, benzofiiryl, benzofiirazanyl, 
2, 1 ,3-benzothiadiazolyl, and indolyl, 

rt • m is an integer from 0 to 7 inclusive, 



• the group(s) R 2 , which may be identical or different, is (are) selected frojn 
(C r C 6 )aIkyl, halogen, -CN, -CF 3 , -OCF 3 , -NRioRn, -OR10, -SR 10 , -SO 2 R l0 , 



-X 5 (CH 2 )kC(=0)NRioRn> -(CH 2 )icC(=O)NR 10 Rii, and OQ-R12 in which: 

S X 5 represents O, S or NH, 

S k is an integer from 0 to 3 inclusive, 

S Rio and R\ \, identical or different, are selected from hydrogen and (Ci-C6)alkyl, 
V X4 represents -CH 2 -, or an oxygen atom, 

S Rt2 represents a phenyl group which is unsubstituted or substituted with one or more 
groups, which may be identical or different, selected from (Ci-C6)alkyl, halogen, 
hydroxyl and amino. 

The invention also relates to the compounds of general formula (I) in which R3 represents 
hydrogen, (Ci-C6)alkyl or the group of formula: 



S in which p is an integer from 0 to 3 inclusive, 

S Z 2 represents -CR13R14 wherein R13 and R l4 , independently of each other, represent a 
group selected from hydrogen, methyl, or phenyl, and 

• when p is greater than or equal to 2, the hydrocarbon chain Z 2 optionally contains 
one double bond, 



-(GH 2 ) k SO 2 NR 10 Ri h 



-X 5 (CH 2 ) k C(=O)OR 109 



-(CH 2 ) k C(HD)OR l0j 
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• or one of the carbon atoms in the hydrocarbon chain Z 2 may be replaced with an 
oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two 
oxygen atoms, a nitrogen atom which is unsubstituted or substituted with a (Cr 
C6)alkyl, or a carbonyl group, 

5 S B represents a group selected from' phenyl, pyridyl, thienyl, imidazolyl, furyl, 
1,3-benzodioxolyl, benzodioxinyl, benzothienyl, benzofuryl, 2,1,3-benzothiadiazolyl, 
benzofurazanyl, naphthyl and indolyl, 

S q is an integer from 0 to 3 inclusive, 

S the group(s) R5, which may be identical or different, is (are) selected from 
10 (CrQ)alkyl, halogen, CN, N0 2 , CF 3 , OCF 3 , ' KCH 2 )kNRi5Ri6, -N(R 15 )C(==0)Ri 6 , 

-N(R 15 )C(=0)OR 16 , -N(R 15 )S0 2 Ri6, -N(S0 2 R 15 ) 2 , -OR15, -S(0) kl Ri 5 , 
"S0 2 -N(Ri5)-(CH 2 )k2-NRi6Ri7, -(CH 2 ) k S0 2 NRi 5 Ri6, - -X 7 (CH 2 XC(=0)ORi 5 , 
-(CH 2 ) k C(=0)OR l5j -C(K))(>(CH2jfc2-NRi5Ri«, , -X 7 (CH 2 ) k C(=0)NR l5 Ri6, and 
-(CH 2 ) k C(=0)NRi 5 Ri6 in which : 
15 • X7 is S, O orNH, 

• k is an integer from 0 to 3 inclusive, 

• kl is an integer from 0 to 2 inclusive, 

• k2 is an integer from 1 to 4 inclusive, 

• R l5 , Ri6 and R t7 , identical or different, are selected from hydrogen and (Ci-C6)alkyl, 

20 The invention relates more particularly to the compounds of general formula (I) in which: 
Ri represents a group selected from: 

• hydrogen, amino, 

• (C r C 6 )alkyl, (C 3 -C 6 )alkenyl, (C 3 -C 6 )alkynyl, mono(Ci-C 6 )alkylannno(CrC6)alkyl, 
di(C r C 6 )alkylaniino(CrC6)alkyl, aryl, aryl(Ci-C 6 )alkyl, heterocycle, and 3- to 

25 6-membered cycloalkyl(C r C6)alkyl, these groups being unsubstituted or substituted with 
one or more groups, which may be identical or different, selected from amino, (Cr 
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Q)alkyl, cyano, halo(Ci-C 6 )alkyl, C(=0)OR4, OR4 and SR4, in which R4 represents 
hydrogen or (Ci-C 6 )alkyl, 

W represents an oxygen atom, a sulphur atom, or a group =N-R 9 , in which R' represents 
(Ci-C6)alkyl, hydroxyl, or cyano, 

5 Xi represents a nitrogen atom or a group -C-R$ in which R$ represents hydrogen atom, 

X2 and X3 represent, independently of each other, a group -C~R* in which represents a 
group selected from hydrogen, (Ci-QOalkyl, amino, hydroxyl and halogen, 

Y represents an oxygen atom, 

Z represents an oxygen atom, or a group -NR7 in which R7 represents a group selected 
10 from hydrogen, and (Ci-Q)alkyl, 

" * n is an integer from 1 to 6 inclusive, 

Zi represents -CRgR 9 wherein Rg and R9, independently of each other, represent a group 
selected from hydrogen, (C r C6)alkyl and hydroxyl, and 

• when n is greater than or equal to 2, the hydrocarbon chain Z\ optionally contains 
1 5 one or more multiple bonds, 

• or one of the carbon atoms in the hydrocarbon chain Zi may be replaced with an 
oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two oxygen 
atoms, or a nitrogen atom which is unsubstituted or substituted with a (Q-Cajalkyl, 

A represents a group selected from phenyl, pyridyl, thienyl, imidazolyl, furyl, 
20 1,3-benzodioxolyl, benzodioxinyl, benzothienyl, benzofuryl, benzofurazanyl, 
2,1,3-benzothiadiazolyl, andindolyl, 

m is an integer from 0 to 3 inclusive, 



WO 02/064572 



PCT/EP02/01979 



17 

t 

the group(s) R 2 , which may be identical or different, is (are) selected from (Ci-C^alkyl, 
halogen, -CN, : CF 3 , -OCF 3 , -NRioRn, -ORioi -SR 10 , "S0 2 Rio, -(CH 2 ) k SO 2 NR 10 Rn, 
-X 5 (CH 2 ) k C(=0)ORio, -(CH^Ct^ORio, -^(CH^CC^NRjoRh, 

-(CH 2 ) k C(=0)NRioRi i, and OQ-Ru in which: 

• X5 represents O, S or NH a 

• k is an integer from 0 to 3 inclusive, 

• Rio and Rn, which may be identical or different, are selected from hydrogen and 
(Ci-C 6 )alkyl, 

1 

• X4 represents -CH 2 -, or an oxygen atom, 

• Ri 2 represents phenyl which is unsubstituted or substituted with one or more groups, 
which maybe identical or different, selected from (Ci*C6)alkyl, halogen, and hydroxyl, 

R 3 represents a group selected from hydrogen, (C r C6)alkyl, and the group of formula : 




S in which p is an integer from 0 to 6 inclusive, 
15 S Zz represents -CRi 3 Ri 4 wherein Ri 3 and R M , independently of each other, represent a 
group selected from hydrogen, (Ct-C6)alkyl, and hydroxy, and 

• when p is greater than or equal to 2, the hydrocarbon chain Z 2 optionally contains 
one or more multiple bonds, 

• or one of the carbon atoms in the hydrocarbon chain Z 2 may be replaced with, an 
20 oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two 

oxygen atoms, a nitrogen atom which is unsubstituted or substituted with a 
(C^alkyl, 

S B represents a group selected from phenyl, pyridyl, thienyl, imidazolyl, fiiryl, 
1,3-benzodioxolyl, benzodioxinyl, benzothienyl, benzofuryl, 2,1,3-benzothiadiazolyl, 
25 benzofurazanyl, naphthyl and indolyl, 

S q is an integer from 0 to 3 inclusive, 



5 



10 
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S the group(s) R5, which may be identical or different, is (are) selected from 
(Ci-C 6 )alkyl, halogen, CN, N0 2 , CF 3 , OCE 3 , -(CH 2 ) k NRi 5 Rt6, -N(Ri 5 )C(=0)Ri 6 , 
-N(R 15 )C(=0)ORi6, -N(R I5 )S02Ri6 5 -N(S0 2 R 15 ) 2 , -OR 15 , -S(0) k iRi 5 , 
-SOa-NCRuHCH^-NRieRn, -(CH 2 ) k S0 2 NR 15 Ri6, ^(CH^C^OR^, 
-(CH 2 ) k C(=0)ORi 5 , -CC-OJO-CCHz^-NR^Rie, -X 7 (CH 2 ) k C(=0)NR 15 Ri6, 

> -(CH 2 ) k C(=0)NRi 5 Rt6 5 and -X 6 -R 20 in which : 

m • X 7 isS, OorNH, 

• k is an integer from 0 to 3 inclusive, 

• kl is an integer from 0 to 2 inclusive, 

• k2 is an integer from 1 to 4 inclusive, 

• Ri5, Rie and Rn> which may be identical or different, are selected from hydrogen 
and (CrC 6 )alkyl, 

• Xg represents a single bond, -CH 2 -, an oxygen atom or a sulphur atom which is 
unsubstituted or substituted with one or two oxygen atom, 

• R 2 o represents an aromatic or non-aromatic, heterocyclic or non-heterocyclic, 5- or 
6-membered ring, which is unsubstituted or substituted with one or more groups, 
which may be identical or different, selected from (Ci-C6)alkyl, halogen, hydroxy!, 
and amino, and, when the ring is heterocyclic, it comprises from 1 to 4 heteroatoms 
selected from nitrogen, oxygen and sulphur. 

The invention also relates to the compounds of general formula (I) in which: 
Rt represents a group selected from hydrogen, mono(Ci-C6)alkylamino(Ci-C6)alkyl, 
di(C r C 6 )all^lamino(Ci-C6)alkyl, (Ci-C 6 )alkyl, (C 3 -C 6 )alkenyl, (C 3 -C 6 )alkynyl, aryl, 
aryl(Ci-C 6 )alkyl, and 3- to 6-membered cycloalkyl(Ci-C6)alkyl, 

W represents an oxygen atom, or a sulphur atom, 

Xi represents a nitrogen atom or a -CH group, 

X 2 and X3 represent a-CH group, 
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Y represents a group selected from oxygen atom, sulphur atom, -NH, and -N(Ci-C6)alkyl, 
Z represents an oxygen atom or a -NH group, 
n is an integer from 1 to 3 inclusive, 

Zt represents -CRgRo wherein and R 9 , independently of each other, represent a group 
selected from hydrogen, (Ci-C6)alkyl and hydroxy, and 

• when n is greater than or equal to 2, the hydrocarbon chain Zi optionally contains 

i 

one double bond, 

• or one of the carbon atoms in the hydrocarbon chain Z\ may be replaced with an 
oxygen atom, a sulphur atom which is unsubstituted or substituted with one br two oxygen 
atoms, or a-NH group, 

A represents a group selected from phenyl, pyridyl, thienyl, imidazolyl, furyl, 
1,3-benzodioxolyl, benzodioxinyl, benzothienyl, benzofuryl, 2,1,3-benzothiadiazolyl, 
benzofurazanyl, naphthyl and indolyl, 

m is an integer from 0 to 3 inclusive, 

the group(s) R 2 , which may be identical or different, is (are) selected from (Ci-C6)alkyl, 
halogen, -CN, -CF 3 , -OCF 3 , -NR 10 Rn, -ORio, -SR 10 , -S0 2 Rio, -(CH 2 ) k SO 2 NR 10 Rii, 
-X 5 (CH 2 ) k C(=O)OR 10 , -(CH 2 )kC(=6)OR 10 , -X 5 (CH 2 ) k C(=O)NR ]0 Rii, 

-(CH 2 ) k C(=O)NRi 0 Rn, and -X4-R12 in which: 

• X 5 represents O, S or NH, 

• k is an integer from 0 to 3 inclusive, 

• R 10 and Rn, which may be identical or different, are selected from hydrogen and 
(C r C 6 )alkyl, 

• X4 represents -CH 2 -, or an oxygen atom, 



5 



10 



15 



20 
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• Rn represents phenyl which is unsubstituted or substituted with one or more groups, 
which may be identical or different, selected from (CrC6)alkyl, halogen, and hydroxyl, 

R3 represents a group selected from methyl and the group of formula : 



*S in which p is an integer from 0 to 3 inclusive, 

S Z% represents -CR13R14 wherein R13 and Ri 4? independently of each other, represent a 
group selected from hydrogen, (Ci-C6)alkyl, and hydroxy, and 

• when p is greater than or equal to 2, the hydrocarbon chain Z2 optionally contains 
one double bond, 

• or one of the carbon atoms in the hydrocarbon chain Z2 may be replaced with an 
oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two 



oxygen atoms, a nitrogen atom which is unsubstituted jor substituted with a (G~ . 
C 6 )alkyl, 

S B represents a group selected from phenyl, pyridyl, thienyl, imidazolyl, furyl, 
1,3-benzodioxolyl, benzodioxinyl, benzothienyl, benzo furyl, 2,1,3-benzothiadiazolyl, 
benzofurazanyl, naphthyl and indolyl, 

S q is an integer from 0 to 3 inclusive, 

V the group(s) R 5 , which may be identical or different, is (are) selected from 
(C r C 6 )alkyl, halogen, CN, N0 2 , CF 3 , OCF 3 , -(CH 2 ) k NRi 5 Ri6, -N(R l5 )C(0)R 16 , 
-N(R 15 )C(=0)OR 16 , -N(R 15 )S0 2 Ri6, -N(S0 2 R 15 ) 2 , -OR l5 , -S(0) k iRi 5 , 
-S02-N(R 15 )^(CH2)k2-NRi6Ri7, -(CH 2 ) k S02NR 1 5Ri6 9 -X 7 (CH2)kC(=0)ORi5, 
-(CH 2 )icC(=0)OR 15 , ^(=0)0.(^2)^-^^16, -X 7 (CH2) k C(=0)NRi5Ri6, 
-(CH 2 )kC(=0)NRi 5 Ri6, and -X 6 -R 2 o in which : 

• X 7 isS,OorNH, 

• k is an integer from 0 to 3 inclusive, 

• kl is an integer from 0 to 2 inclusive, 

• k2 is an integer from 1 to 4 inclusive, 
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• R15, Ri 6 and Rn, which may be identical or different, are selected from hydrogen 
and (Ci-C 6 )alkyl, 

• X* represents a single bond, -CH2-, an oxygen atom or a sulphur atom which is 
unsubstituted or substituted with one or two oxygen atom, 

5 • R20 represents an aromatic or non-aromatic, heterocyclic or non-heterocyclic, 5- or 

6-membered ring, which is unsubstituted or substituted with one or more groups, 
which may be identical or different, selected from (Ci-C6)alkyl, halogen, hydroxyl, 
and amino, and, when the ring is heterocyclic, it comprises from 1 to 4 heteroatoms 
selected from nitrogen, oxygen and sulphur. 

i 

10 The invention also relates to the compounds of general formula (I) in which: 

Ri represents hydrogen, (Ci-C 6 )alkyl, (C3-C6)alkenyl, aryl(CrC 6 )alkyl, 3- to 6-membered 
cycloalkyl(Ci-C 6 )alkyl, ! 

W represents an oxygen atom, 

X 1 represents -CH group or nitrogen atom ,and X 2 and X 3 represent each -CH group; 
15 Y represents an oxygen atom, 

Z represents an oxygen atom or a -NH group, 
n is an integer from 1 to 3 inclusive, 

Zi represents -CR 8 R 9 wherein R 8 and R 9 , independently of each other, represent a group 
selected from hydrogen and methyl, and 
20 • when n is greater than or equal to 2, the hydrocarbon chain Zi optionally contains one 
double bond, 

• or one of the carbon atoms in the hydrocarbon chain Zi may be replaced with an 
oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two oxygen 
atoms, or a-NH group, 
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A represents a group selected from phenyl, pyridyl, thienyl, imidazolyl, furyl, and 
1,3-benzodioxolyl, 

m is an integer from 0 to 3 inclusive, 

v. 

the group(s) R2, which may be identical or different, is (are) selected from (Ci-^alkyl, 
halogen, -CN, -CF 3 , -OCF 3 , -NR 10 Rn, -OR10, -SR10, -SO 2 Ri 0 , -(CH 2 ) k SO2NR I0 Rn> 
^X 5 (CH 2 ) k C(=O)OR 10 , -(CH 2 )kC(-O)OR 103 -X 5 (CH2) k C(=O)NR 10 Ri 1, and 
«(CH 2 )kC(=O)NR 10 Rii 5 in which: 

• X5 represents O, S or NH, 

• k is an integer from 0 to 3 inclusive, 

• Rio and Rn, which may be identical or different, are selected from hydrogen and 
(Ci-C 6 )alkyl, 

R 3 represents the group of formula : 




S in which p is an integer from 0 to 3 inclusive, 

S Z 2 represents -CR13R14 wherein R13 and Rn, independently of each other, represent a 
group selected from hydrogen, and methyl, and 

• when p is greater than or equal to 2, the hydrocarbon chain Z 2 optionally contains 
one double bond, 

• or one of the carbon atoms in the hydrocarbon chain Z 2 may be replaced with an 
oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two 
oxygen atoms, a nitrogen atom which is unsubstituted or substituted with a (Cr 
C 6 )alkyl, 

S B represents a group selected from phenyl, pyridyl, thienyl, imidazolyl, furyl, and 

1,3-benzodioxolyl, 
S q is an integer from 0 to 3 inclusive, 
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S the group(s) R 5 , which may be identical or . different, is (are) selected from 
(Ci-C 6 )alkyl, halogen, CN, N0 2 , CF 3 , OCF 3 , -(CH 2 ) k NR 15 Ri6, -N(Ri 5 )C(=0)Ri 6 , 
-N(R 15 )C(=0)OR, 6j -N(R 15 )S0 2 Ri6 9 -NCSOzR^, -OR 15 , -S(0) ki R I5 , 
-802^5X012)^^16^7, -(CH 2 ) k S02NR 15 Ri6, -X 7 (CH 2 ) k C(=O)0R l5 , 
5 -(CH 2 ) k C(=0)ORi 53 -CC^O-CCH^-NR,^^, -X 7 (CH 2 ) k C(=0)NRi5Ri6 5 and 

-(CH 2 ) k C(=0)NRi5Ri6 3 in which : 

• X 7 is S, 0 or NH, 

• k is an integer from 0 to 3 inclusive, 

• kl is an integer from 0 to 2 inclusive, 

10 • k2 is an integer from 1 to 4 inclusive, i 

• Ri5> Rie *™d Rn, which may be identical or different, are selected from hydrogen 
and (Ci-C«)alkyl. 

The invention also relates to the compounds of general formula (I) in which Ri represents a 
hydrogen atom or a (Ci-C6)alkyl group. 

15 The invention also relates to the compounds of general formula (I) in which W represents 
an oxygen atom, Y represents an oxygen atom, Z represents a NH group, Z\ represents a 
methylene group, and n is equal to one. 

The invention also relates to the compounds of general formula (T) in which Xi represents 
a -CH group or a nitrogen atom, and X 2 and X3 represent each a-CH group. 

20 The invention also relates to the compounds of general formula (I) in which Xi and X3 
represent each a -CH group, and X 2 represents a -CH group or a nitrogen atom. 

The invention also relates to the compounds of general formula (I) in which Xi and X 3 
represent each a -CH group, and X 2 represents a nitrogen atom. 

The invention also relates to the compounds of general formula (T) in which A represents a 
25 group selected from phenyl, pyridyl, 1,3-benzodioxolyl and benzofiirazanyl, m is equal to 
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0 or 1, and R2 represents a group selected from (Ci-C6)aIkoxy, hydroxy, halogen, and (Ci- 
Q)thioalkoxy. 

The invention also relates to the compounds of general formula (I) in which R3 represents a 
group of formula : 

in which: 

p is equal to one, 

Z 2 represents a methylen group, 

B represents a group selected from phenyl, pyridyl, 1,3-benzodioxolyl, and 
benzofurazanyl, 

q is an integer from 0 and 2 inclusive, 

and R 5 represents a group selected from halogen, CN, H(CH 2 XNfri5Ri6, -S(0)kiRis, 
-(CH 2 ) k S0 2 NR 15 Ri 6 , -(C^C^OJORts, -X 6 -R 20 and -(CH 2 ) k C(^0)NRi 5 Ri6, in which : 

k is an integer from 0 to 1 inclusive, 

kl is an integer from 0 to 2 inclusive, 

R15 and Ri$, which may be identical or different, are selected from hydrogen and (Ci- 
C 6 )alkyl, 

Xe represents a single bond, 

R20 represents a 5-menbered heterocyclic ring comprising from 3 to 4 heteroatoms 
selected from oxygen and nitrogen and optionally substituted by a methyl group or 
an oxo group. 

Among the groups defined above, the following substituents are particularly preferred: 

- halogen: F, CI, Br, I, preferably F, Br and CI; 

- (CrC6)alkyl: linear or branched containing from 1 to 6 and preferably from 1 to 3 carbon 
atoms; 

- (CrC6)alkoxy: linear or branched containing from 1 to 6 and preferably from 1 to 3 
carbon atoms; 
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- (C3-C6)alkenyl: containing from 3 to 6 and preferably 3 or 4 carbon atoms, more 
particularly allyl; 

- (C3-C6)alkynyl: containing from 3 to 6 and preferably 3 or 4 carbon atoms, more 
particularly propargyl; 

5 - aryl: containing from 5 to 10 and preferably 5 or 6 carbon atoms; 

- heteroaryl: aryl group interrupted with one or several hetero atom selected from nitrogen, 
oxygen and sulphur. The term "interrupted" means that the hetero atom can replace a 
carbon atom of the ring. Examples of such groups containing a heteroatom are, inter alia, 
thienyl, pyridyl, benzofurazanyl; 

10 - heterocycle: an aromatic or non-aromatic, 5-or 6-membered monocycle comprising from 
1 to 4 heteroatoms selected from nitrogen, oxygen and sulphur. 

- aryl(Ci-C6)alkyl in which the alkyl contains from 1 to 6 and preferably from 1 to 4 
carbon atoms; ! 

- cycloalkyl: containing from 3 to 8 and preferably from 3 to 6 carbon atoms, 

15 - cycloalkyl(Ci-C6)alkyl in which the alkyl contains from 1 to 6 -and preferably from 1 to 3 
carbon atoms and the cycloalkyl contains from 3 to 6 carbon atoms. 

- multiple bond represent a double bond or a triple bond. 

Among the compounds of the present invention that are preferred are the compounds 
described below in Examples 1 to Example 227. 

20 More particularly, the preferred compounds of the present invention are compound of 
formula (I) which are: 

- 4-[6-(4-Methoxy-benzylcarbamoyl)- 1 -methyl-2 3 4-dioxo- 1 ,4-dihydro-2 J fT- 
pyrido[3,4-<i]pyriimdin-3-ylmethyl]-ben2oic acid 

- 3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tet 

25 carboxylic acid (l,3-benzodioxol-5-ylmethyl)-amide 

- 4-[6-(4-Fluoro-benzylcarbamoyl)4^ 
quinazolin-3-ylmethyl]-benzoic acid 

- l-Methyl-2,4-dioxo-3-[4-(5-oxo-4,5-d^ 

l,2,3,4-tetrahydro-quinazoline-6-carboxylic acid 4-methoxy-benzylamide 
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- 4-[6-(4-Methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo-l ,4-dihydro-2/7- 
quinazolin-3-ylmethyl]-benzoic acid hemicalcium salt 

- Methyl 4-[6-(4-Methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro- 
2#-pyrido[3,4-^pyrimidin-3-^^ 

- 4-[6^3-Methoxy-benzylcarbamoyl)-l-methy^ 
quinazolin-3-ylmethyl]-benzoic acid 

- l-Me%l-2,4-dioxo-3-[4<2H4e^ 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

- Methyl 2-hydroxy-4-[6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4- 
dihydro-2ff-quinazolin-3-ylmethyl]-benzoate 

- 3-(4-Chlqro-benzyl)-l-metiiyl-2,4-(ti^ 
carboxylic acid 3-methoxy-benzylamide 

- 4-{6-[(1^3-Benzodioxol-5-ylraethyl)-c^^ 
dihydro-2#-quinazolin-3 -ylmethyl} -benzoic acid 

- 2-Hydroxy-4-[6-(4-methoxy-benzylcarbamoyl)-l-metiiyl«2 5 4-dioxo-l ,4-dihydro- 
2#-quinazolin-3-ylrnethyl] -benzoic acid 

- Methyl 4-[6-(3-methoxy-b enzylcarbamoyl)- 1 -methyl-2/4-dioxo- 1 ,4-dihydro-2i7- 
quinazolin-3-ylmethyl]-benzoate 

- 3-(3-Fluoro-benzyl)-l-methyl-2,4-dfo^ 
carboxylic acid 3-methoxy-benzylamide 

- 4-Pyridylmethyl 3-benzyl-2,4-dioxo- 1,2,3, 4-tetrahydroquinazoline-6- 
carboxylate 

- Methyl 4-{6-[(l,3-benzodioxol-5-ylmethyl)-carbamoyl]-l-methyl-2,4-dioxo-l,4- 
dihydro-2/?-quinazolin-«3-ylinethyl}-benzoate 

- l-Methyl-3-[4-(5-methyl-i;2Aoxad^^^ 
tetrahydro-quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

- l-Methyl-3-[4-(3-methyl-l,2,4-oxadiazol-5-yl)-benzyl]-2,4-dioxo-l,2,3,4- 
tetrahydro-quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

- 3-(3-Fluoro-bemzyl)-l-methyl-2 5 4-dioxo-l,2,3,4-tetrahydro-quinazo^ 
carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide 

- 4-[6-(4-Methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4Hiihydro-2H]- 
quinazolin-3-ylmethyl]-benzoic acid 
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- 1- {4-[6-(4-Methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo-l ,4-dihydro-2jff- 
quinazolin-3-ylmethyl]-phenyl}-cyclopropanecarboxylic acid 

- 4-Pyridylmethyl 3-benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetr^^ -6- 
carboxylate 

- 3-(4-Fluoro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydroquinazoline-6- 
carboxylic acid 3-methoxy-benzylamide 

- 3-(3,4-Difluoro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6- 
carboxylic acid 4-methoxy-benzylamide 

- 3-(4-Dimethylcarbamoyl-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3,4- 
tetrahydroquinazoline-6-carboxylic acid 4-methoxy-benzylamide 

- l-Methyl-3-[4-(2-methyl-2#^^ 

tetrahydro-quinazoliae-6-carboxylic acid 4-methoxy-benzylamide 

- 3-(4-Bromo-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6- 
carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide 

- 3-(3,4-Difluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline-6- 
carboxylic acid (pyridin-3-ylmethyl)-amide 

- Benzo[l,3]dioxol-5-ylmethyl-3-benzyl-l-methyl-2,4-dioxo-l,2,3,4- 
tetrahydroquinazoIine-6-carboxylate 

- 3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahydroquinazoline-6-carboxylic acid 
(benzo[ 1 ,3]dioxol-5-ylmethyl)amide 

- l-Methyl-3-(4-methylcarbamoyl-ben^ 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

- 3-(3-Fluoro-benzyl>l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline-6- 
carboxylic acid 4-methoxy-benzylamide 

- 4-[6-(4-Hyckoxy-benzylcarbamoyl)-l-^ 
quinazolin-3-ylmethyl]-benzoic acid 

- Methyl 4-[6-(4-fluoro-benzylcarbamoyl)-l-methyl-2,4-dioxo-l ,4-dihydro-2i?- 
quinazolin-3-ylmethyl]-benzoate 

- 3-(4-Chlorobenzyl)-2,4-dioxo-l,2,3,4-tetrahydroquinazoline-6-carboxyU acid 
(benzo[ 1 ,3]dioxol-5-ylmethyl)amide 

- UMethyl-3-[4-(l-methyl-l^tetrazol-5-yl)-benzyl]-2,4-dioxo-l,2,3,4- 
tetrahydro-quinazoline-6-carboxylic acid 4-methoxy-benzylamide 
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- 3-(4-Methoxybenzyl)-l -methyl-2,4-dioxo- 1 ,2,3,4-tetrahydroquinazoline-6- 
carboxylic acid 4-methoxybenzylamide 

- 4-Pyridylmethyl S-Oenzotl^ldioxol-S-ylmethyO^Adioxo-l^^^- 
tetrahydroquinazoline-6-carboxylate 

- Methyl 4-[6-(4-methoxy-benzylcarbamoyl)-l-metty^ 
quinazolin-3-ylmethyl]-benzoate 

- 1 -Methyl-2 5 4-dioxo-3-pyridin-4-ylinethyl- 1 ,2,3,4-tetrahydro-quinazoline- 
carboxylic acid 4-methoxy-benzylamide 

- 3-(4-Amino-benzyl)4-methyl-2,4-dioxo-l 5 2,3,4-tetrahydra 
carboxylic acid 4-methoxy-benzylamide 

- l-Methyl-3-(4-nitro-benzyl)-2 > 4-dioxo-l,2,3 ? 4-tetrahydro^xiin 
carboxylic acid 4-methoxy-benzylamide 

- 2-Methoxy-4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo- 1 ,4-dihydro- 
2#-quinazolin-3-ylmethyl]-benzoic acid 

- l-Methyl-3-(4-methylsulfamoyl-b^ 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

- l-Methyl-2,4-dioxo-3-(4-sutfamoyl-be 
carboxylic acid 4-methoxy-benzylamide 

- 3-(4-Fluoro-benzyl)-l-methyU^^ 
carboxylic acid 4-methoxy-benzylamide 

- 3-(4-Fluoro-benzyl)-l-methyl-2,4-dto^ 
carboxylic acid (pyridin-4-ylmethyi)-amide 

- 3<4-Methoxy-benzyI)-l-methyl^ 
carboxylic acid (pyridin-4-ylmethyl)-amide 

- 2-Methyl-4-[6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2 9 4-dioxo- 1 ,4-dihydro- ' 
2.fi/-quinazolin-3-ylmethyl]-benzoic acid 

- 3-(4-Cyano-benzyl)-l-methyl-2,4-dioxo-l,2,^^ 
carboxylic acid 4-methoxy-benzylamide 

- 4- { 1 -Methyl-2,4-dioxo-6-[(pyridin-4-ylmethyl)-carbamoyl]- 1 ,4-dihydro-2#- 
quinazolin-3-ylmethyl} -benzoic acid 

- 3 -(3-fluoro-4-methoxy-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2 ,3,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy benzylamine 
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- 4-[l-Ethyl-6-(4-methoxy-benzylcarbamoyl)-2,4-dioxo-l,4-dihydro-2H'- 
quinazolin-3-ylmethyl]-benzoic acid 

- 3-(Benzo[l^]dioxol-5-ylme1hyl)-2,4-dioxo-l,2,3,4-tetrahydroquinazoline -6- 
carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)amide 

- 3-(2 , -Cyano-biphenyl-4-ylmethyl)- 1 -methyl-2 ,4-dioxo-l ,2,3,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzyiamide 

- 4-[l-Methyl^-(4-methylsutf 
quinazolin-3-ylmethyl]-benzoic acid 

- 4- {6-[(Benzofirrazan-5-yta 

.< 

Zf/-quinazolin-3-ylmethyl} -benzoic acid 

i ■ 

- Methyl 2-methyl-4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l 5 ^ 
dihydro-2i7-quinazolin-3 -ylmethyl]-benzoate 

- 3-(4-Acetylamino-benzyl)- 1 -methyl-2 9 4-dioxo-l ^jS^-tetrahydro-quinazoline-e- 
carboxylic acid 4-methoxy-benzylamide 

- 3-(Benzo[l,3]dioxol-5-ylmethyl)4-methyl-2,4-dioxo*l,2,3,4-- 
tetrahydroquinazoline-6-carboxylic acid (benzo[l,3]dioxol-5-ybnethyl)airiide 

- 3-(4-Diraethylcarbamoylmethyl-benzyl)-l -methyl-2,4-dioxo-l ,2,3,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

- Benzo[l ,3]dioxol-5-ylmethyl 3-benzyl-2,4-dioxo-l,2,3 5 4-tetrahydroquinazoline- 
6-carboxylate 

- {4-[6-(4-Methoxy-benzylcarbamoyl)-l -methyl-2,4-dioxo-l ,4-dihydro-2/f- 
qiiinazolin-3-ytaiethyl]-phenyl}~acetic acid 

- (4- { 1 -Methyl-2,4-dioxo-6-[(pyridin-4-ylmethyl)-carbamoyl]- 1 ,4Klihydro-2i/- 
quinazolin-3-ylmethyl}-phenyl)-acetic acid 

- 3-Benzyi-2,4-dioxo- 1 ,2,3 ,4-tetrahydroquinazoline-6-carboxylic acid 
4-methoxybenzylamide 

- Methyl {4-[6-(4-methoxy-benzylcarbam^ 
2#-quinazolin-3-ylmethyl]-phenyl} -acetate 

- 3-(3-Fluoro-benzylH-methyl-2,4-dioxo^^^ 
carboxylic acid (pyridin-4-ylmethyl)-amide 

- 2,4«Dioxo-3^tMen-2-ylmethyl)4,2,3,44etrahydroquinazoline acid 
(benzo[l,3]dioxol-5-ylmethyl)amide 
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- 1 -Methyl-3-(4-methylsulfamoyl-benzyl)-2 s 4-dioxo-l ,2,3,4-tetrahydro- 
quinazoline-6-carboxyIic acid 4-methoxy-benzylamide 

- Methyl 4- { 1 -methyl-2,4-dioxo-6-[(pyridin-4-ylmethyl)-carbamoyl]--l ,4-dihydro- 
2i/-quinazolin-3-ylmethyl} -benzoate 

- 2-Fluoro-4-[6-(4-methoxy-benzylcarbamoy^ 
2#-quinazohn~3-ylmethyl]-benzoic acid 

- 3-(4-Cyano-benzyl)-l-metiiyl-2 J 4-dioxo-l,23,44etrahydro-pyrido[3 > 4- 
^pyrimidine-6-carboxylic acid 4-methoxy-benzylamide 

- 4-[6-(3-Methoxy-benzylcarbamoyl)-l-m 
pyrido[3,4-<|pyrixnidin-3-ylmethyl]-benzoic acid 

- 4-[6-(4-Methoxy-benzylcarbamoyl)-l-meth^ 
quinazolin-3-ylmethyl]-benzoic acid hemimagnesium salt 

- Example 164: 4-[6-(4-Methoxy-benzylcarbamoyl)-l-meth^ 
dihydro-2#-pyrido[2,3-^pyrimidin-3-^^ acid 

- 3-[4-(N-me1hylsulfonylainino)-benzyl]- 1 -methyl-2,4~dioxo- 1 ,2,3 ,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

- Ethyl 2-Fluoro-4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4- 
dihydro-2if-quinazolin-3-ylmethyl]-beiizoate 

- 3 -(4-Dimethylsulfambyl-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

- and 3 -(4-Methoxybenzyl)- 1 -methyl-2 5 4-dioxo- 1 ,2,3,4-te1rahydroquinazoline-6- 
carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)amide. 

The invention also relates to the pharmaceutical^ acceptable salts of the compounds of 
formula (I). A review of the pharmaceutical^ acceptable salts will be found in J. Phann. 
ScL, 1977, vol. 66:1-19. However, the expression "pharmacologically acceptable salts of a 
compound of formula (I) with a basic function" means the addition salts of the compounds 
of formula (I) formed from non-toxic mineral or organic acids such as, for example, 
hydrobromic acid, hydrochloric acid, sulphuric acid, phosphoric acid, nitric acid, acetic 
acid, succinic acid, tartaric acid, citric acid, maleic acid, hydroxymaleic acid, benzoic acid, 
fumaric acid, toluenesulphonic acid, isethionic acid and the like. The various quaternary 
ammonium salts of the compounds of formula (I) arc also included in this category of 
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compounds of the invention. In addition, the expression "pharmacologically acceptable 
salts of a compound of formula (I) with an acid function" means the usual salts of the 
compounds of formula (I) formed from non-toxic mineral or organic bases such as, for 

i 

example, the hydroxides of alkali metals and of alkaline-earth metals (sodium, potassium, 
5 magnesium and calcium), amines (dibenzylethylenediamine, trimethylamine, piperidine, 
pyrrolidine, benzylamine and the like) or quaternary ammonium hydroxides such as 
tetramethylammonium hydroxide. 

As mentioned above, the compounds of formula (T) of the present invention are matrix 
metalloprotease inhibitors, and more particularly inhibitors of the enzyme MMP-13. 

10 In this respect, their use is recommended in the treatment of diseases or complaints 

i 

involving a therapy by MMP-13 inhibition. By way of example, the use of the compounds 
of the present invention may be recommended during the treatment of any pathology in 
which a destruction of extracellular matrix tissue is involved, and most particularly 
pathologies such as arthritis, rheumatoid arthritis, osteoarthritis, osteoporosis, periodontal 
15 diseases, inflammatory bowel disease, psoriasis, multiple sclerosis, cardiac insufficiency, 
atherosclerosis, asthma, chronic obstructive pulmonary disease (COPD), age-related 
macular degeneration (ARMD) and certain cancers. 

Selectivity of the compounds of formula (ft for the enzvme MMP-13 

Most of the matrix metalloprotease inhibitors described in the prior art are non-selective 
20 inhibitors, capable of simultaneously inhibiting several matrix metalloproteases. For 
example, compounds such as CGS-27.023A and AG-3340 (Montana and Baxter (2000)) 
inhibit both MMP-1, MMP-2, MMP-3, MMP-9 and MMP-13, i.e. these compounds of the 
prior art inhibit MMPs of both collagenase, gelatinase and stromelysin type. 
It has been shown according to the invention that compounds of general formula (I) are 
25 selective inhibitors of MMP-13. "Selective inhibitors of MMP-13" refers to a compound of 
formula (I) which have an IC50 for MMP-13 at least 5 time lower than the IC50 for a MMP 
distinct from MMP-13, and preferably at least 10 times, 15 times, 20 times, 30 times, 40 
times, 50 times, 100 times or 1000 times lower than the IC50 value for a MMP distinct 
from MMP-13. 
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A MMP distinct from MMP-13 refers preferably to a matrix metalloprotease selected from 
MMP-1, MMP-2, MMP-3, MMP-7, MMP-9, MMP-12 and MMP-14. 
In particular, it has been shown according to the invention that the compounds of general 
formula (I), and more particularly the family of compounds given as examples in the 
5 tl present description, have an IC50 value for the enzyme MMP-1 3 which is often 1 000 times 
lower than the value of their IC50 for other matrix metalloproteases, in particular MMP-1, 
MMP-2, MMP-3, MMP-7, MMP-9, MMP-12 and MMP-14. 

The result of this is that the compounds of general formula (I) according to the invention 
are particularly useful in the treatment of complaints mainly associated with a 
10 physiological imbalance between the MMP-13 en2ymes and their natural tissue inhibitors. 

PHARMACEUTICAL FORMULATION OF THE COMPOUNDS OF THE 
INVENTION 

w ' 1 A subject of the present invention is also a pharmaceutical composition comprising a 
compound of general formula (I) as defined above and a pharmaceutically acceptable 
15 excipient. 

The invention also relates to the use of a compound of general formula (I) as defined above 
for the preparation of a medicinal product intended for treating a disease or complaint 

r 

involving therapy by inhibition of matrix metalloprotease, and more particularly a disease 
or complaint involving therapy by inhibition of type-13 matrix metalloprotease (MMP-13) 
20 such as arthritis, rheumatoid arthritis, osteoarthritis, osteoporosis, periodontal diseases, 
inflammatory bowel disease, psoriasis, multiple sclerosis,' cardiac insufficiency, 
atherosclerosis, asthma, chronic obstructive pulmonary disease (COPD), age-related 
macular degeneration (ARMD) and cancers. 

The invention also relates to a method for treating a pathology associated with an 
25 imbalance in the activity of MMPs, and more specifically of MMP-13, the said method 
comprising a step during which a pharmaceutically effective amount of an MMP-inhibitor 
compound according to the invention, or a pharmaceutical composition containing this 
compound, is administered to a patient requiring such a treatment. 
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Among the various pathologies associated with an imbalance in MMP activity, an 
MMP-13-inhibitor compound of general formula (I) according to the invention is 
particularly useful for treating all pathologies brought about by a degradation of 
extracellular matrix tissue, and more particularly for treating rheumatoid arthritis, 
5 osteoarthritis, osteoporosis, periodontal diseases, inflammatory bowel disease, psoriasis, 
multiple sclerosis, cardiac insufficiency, atherosclerosis, asthma, chronic obstructive 
pulmonary disease (COPD), age-related macular degeneration (AKMD) and cancer. 
In an entirely preferred manner, a compound of general formula (I) as defined according to 

the invention will be used, preferably to treat arthritis, osteoarthritis and rheumatoid 

i 

10 arthritis. 

The compounds of the invention are administered in the form of compositions that are 
suitable for the nature and gravity of the complaint to be treated. The daily dosage in man 
is usually between 2 mg and 1 g of product which may be absorbed in one or more dosage 
intakes. The compositions are prepared by methods that are common to those skilled in the 
15 art and generally comprise 0.5% to 60% by weight of active principle (compound of 
formula I) and 40% to 99.5% by weight of pharmaceutical^ acceptable vehicle. 

The compositions of the present invention are thus prepared in forms that are compatible 
with the desired route of administration. By way of example, the following pharmaceutical 
forms may be envisaged, although the list given below is not limiting: 

20 1) Forms for oral administration: 

Drinkable solutions, suspensions, sachets of ' powder for drinkable solution, sachets of 
powder for drinkable suspension, gastro-resistant gel capsules, sustained-release forms, 
emulsions, HPMR capsules or gel capsules, lyophilizates to be melted under the tongue. 



2) Forms for parenteral administration: 



25 Intravenous route: 
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Aqueous solutions, water/cosolvent solutions, solutions using one or more solubilizing 
agents, colloidal suspensions, emulsions, nanoparticulate suspensions which can be used 
for the injection of sustained-release forms, dispersed forms and liposomes. 
Subcutaneous/intramuscular route: 
5 In addition to the forms which can be used intravenously and which can also be used for 
the subcutaneous and intramuscular routes, other types of forms such as suspensions, 
dispersed forms, sustained-release gels and sustained-release implants may also be used. 

3) Forms for topical administration: 

Among the most common topical forms that are distinguished are creams, gels (aqueous 
10 phases gelled with polymers), patches, which are dressings to be stuck directly onto the 
skin and which can be used to treat dermatosis without percutaneous penetration of the 
active substance, sprays, emulsions and solutions. 

4) Forms for pulmonary administration 

tf ' Forms such as solutions for aerosols, powders for inhalers and other suitable forms are 
1 5 distinguished in this category. 

5) Forms for nasal administration: 

This especially relates herein to solutions for drops. 

6) Forms for rectal administration: 

Suppositories and gels will be selected, inter alia. 

It is also possible to envisage using forms allowing the administration of ophthalmic 
solutions or allowing the vaginal administration of the active principle. 
Another important category of pharmaceutical form which may be used in the context of 
the present invention relates to forms for improving the solubility of the active principle. 
By way of example, it may be envisaged to use aqueous solutions of cyclbdextrin, and 
more particularly forms comprising hydroxypropyl-P-cyclodextrin A detailed review of 
this type of pharmaceutical form is presented in the article published under the reference 



20 



i 

25 
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Journal of Pharmaceutical Sciences, 85 (11), 1142-1169 (1996), and incorporated into the 
present patent application by reference. 

The various pharmaceutical forms recommended above are described in detail in the book 
"Pharmacie galenique" by A. Lehir (published by Masson, 1992 (6th edition)), which is 
5 ' incorporated into the present patent application by reference. 

The present invention also relates to an intermediate compound of general formula (HI) 

0 0 

R3 ' ■ 

an) 

Q 

in which R 3 has the same meaning as for the compound of general formula (I). 

10 According to another aspect, the present invention also relates to an intermediate 
compound of general formula (IV): 



HO' 





in which Rj and R3 have the same meaning as that denned above for the compound of 
general formula (I). 

15 PROCESSES FOR SYNTH ESIZING THE COMPOU NDS OF GENERAL 
FORMULA (Tl 

Throughout this application the following abbreviations have the meanings listed below: 
DEAD: Diethyl azodicarboxylate 
DIPEA: JV-diisopropylethylamine 
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DMF: JVii^-diinethylformamide 
NMP: l-methyl-2-pyrrolidinone 
THF: tetrahydrofuran 

TOTU: 0-[(ethoxycarbonyl)cyanomethylenainino]-N,N,N 1 5 N , -tete 
5 tetrafluoroborate 

EDCI: l-(3-dimethylaminopropyl)-3-ethylcarbocUiim hydrochloride 
HOBT: 1-hydroxybenzotriazole hydrate 

The compounds according to the present invention can be obtained by carrying out several 
synthetic processes. Some of these synthetic processes are described below: 

10 A) General process: 

A general process for the synthesis of the compounds of general formula (I) is described in 
the following scheme: 



1 
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in which R7 is hydrogen, (Ci-C6)alkyl, aryl(Ci-C6)alkyl, cycloalkyl, aryl or heteroaryl, R" 
is (Ci-C6)alkyl, aryl, aryl(Ci-C6)alkyl, aromatic or non-aromatic heterocycle or cycloalkyl, 
and Ri, R2, R3, Xi, X2, X3, A, W, Y, Z\, n and m have the same meaning as that defined 
above for the compound of formula (I). 
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B) Synthetic process No. 1 



The compounds of the present invention may be obtained firstly by the method represented 
in Scheme 1 below. 

Scheme 1 



ft , 




5 in which each of the generic substituents is as defined for the compound of general formula 
(I). 

The intermediate compound of formula (II) which constitutes the starting material for the 
synthetic process illustrated by Scheme 1 above may be prepared in accordance with 
Scheme 2 below: 
10 Scheme 2 
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The intermediate compound of formula (D) which constitutes the starting material in the 
process to synthesize the compounds of general formula (I) according to the invention as 
illustrated in Scheme 1 above may also be prepared according to the process illustrated in 
Scheme 3 below. 



Scheme 3 




The compound of general formula (HI) may be prepared, in accordance with the process 
described in Scheme 1 above, from the compound of formula (II), according to the 
synthetic Scheme 4 (Method A) below: 



Scheme 4 / Method A 




in which R 3 is as defined above for the compound of general formula (I). 



According to another aspect, the intermediate compound of formula (HI) may be prepared, 
in accordance with the synthetic process illustrated in Scheme 1 above, according to 
Method B, as illustrated in Synthetic Scheme 5 below: 
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Scheme 5 / Method B 

O 0 




in which R 3 is as defined for the compound of general formula (I). . 



According to yet another aspect, an intermediate compound of general formula (ID), in 
which R 3 is a benzyl radical, may be obtained, in accordance with the synthetic process 
illustrated in Scheme 1 above, according to Method C illustrated in Synthetic Scheme 6 
below: 



Scheme 6 / Method C 




(in) 



Consequently,^ subject of the invention is also a process for manufacturing a compound of 
general formula (I): 




CO 



Y O 

in which Ri, R 2 , R3, Z\, A, n and m are as defined in the summary of the invention, Xi, X2 
and X 3 are CH, Y is O, Z is N-R 7 and W is O, 
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the said process being characterized in that it comprises the reaction of a compound of 
formula (H): 



MeO 




OMe 



(ID 



with pyridine and the compound of general formula (V): 

OON-R 3 , (V) 
in which R3 is as defined in the summary of the invention, to give the compound of general 
formula (VI): j 

0 



MeO 




(VI) 



in which R 3 is as defined hereinbefore, 

followed by reacting the compound of general formula (VI) in the presence of LiOH to 
give the compound of general formula (III) in which R 3 is as defined in the summary of the 
invention. 



(in) 



The above process is also characterized in that the compound of general formula (lit) in 
which R 3 is as defined for the compound of general formula (I), is reacted, in the presence 
of an acid activator such as TOTU, with the compound of general formula (VII): 




(vn) 



in which R7 is selected from hydrogen, (Ci-C 6 )alkyl, aryl(Ci-C6)alkyl, cycloalkyl, aryl and 
heteroaryl, and A, R 2 , Zi, m and n are as defined for the compound of general formula (I), 
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to give the compound of general formula (I) in which Ri represents H, Xi, X2 and X3 are 
CH, Y is 0, Z is N-R 7 , W is O, and A, R2, R3, Z\ 9 m and n are as defined hereinbefore. 

The present invention also relates to a process for manufacturing a compound of general 
formula (J) in which R t , R 2 , R3, A, Z u m and n are as defined for the compound of general 
s formula (I), X u X 2 and X 3 are CH, W is O, Y is 0 and Z is N-R 7j 
the said process being characterized in that a compound of general formula (VI): 



in which R3 is as defined in the summary of the invention, 

is reacted, in the presence of a base, with compound (VHI) of general formula X-Ri, in 
which Ri is as defined in the summary of the invention and XL is a leaving group such as 
halogen, to give the compound of general formula (IX): 



in which R\ and R 3 are as defined hereinbefore. 

The above process is also characterized in that the compound of general formula (IX): 



MeO 




(VI) 



H 




R 



MeO' 




(IX) 



is reacted in the presence of LiOH to give the compound of general formula (IV): 
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in which Ri and R3 are as defined hereinbefore. 

The above process is also characterized in that the compound of general formula (IV): 




in which R3 is as defined in the compound of general formula (I), 

is reacted, in the presence of an acid activator such as TOTU, with the compound of 
general formula (VIT) 




(VII) 



in which R 7 is selected from hydrogen, (Ci-C 6 )alkyl, aryl(Ci-C 6 )alkyl, cycloalkyl, aryl and 
heteroaryl, and A, R2, Z\ 9 m and n are as defined in the summary of the invention, to give 
the compound of general formula (I): 




a) 



in which Rt, R2, R3, A, Zi, m and n are as defined in the summary of the invention, Xi, X2 
and X 3 are CH, W is O, Y is O and Z is N-R 7 . 



Another subject of the present invention is a process for manufacturing the compound of 
general formula (I) in which Ri, R 2 , R3, W, X u X 2 , X 3 , A, Zi 3) m and n are as defined for 
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the compound of general formula (T), Y is O and Z is N-R7, characterized in that a 
compound of general formula (I) in which Rj is H, 



H 




lW is reacted, in the presence of a base, with a compound (VDI) of general formula X-Ru in 
5 which Ri is as defined in the summary of the invention and X is a leaving group such as 
halogen, to give the compound of general formula ® in which Ri is as defined in the 
summary of the invention. 

C. Synthetic process No, 2 

The compounds of the present invention can also be obtained by the method represented in 
10 > Scheme 7 below: 

Scheme 7 




in which each of the generic substituents is as defined for the compound of general formula 
15 (I). 

The present invention also relates to a process for manufacturing a compound of general 
formula (I) in which X u X 2 and X 3 are CH, W is O, Y is O, Z is N-R 7 , Ri, R3, A, R 2 , Z u m 
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and n are as defined for the compound of general formula (I) characterized in that a 
compound of general formula (XT): 




in which Ri is as defined hereinbefore, 

is reacted with AICI3 in a solvent such as benzene, to give the compound of general 
formula (XII): 




(XH) 



R i 

in which Ri is as defined hereinbefore. 

The process for manufacturing a compound of general formula (I) above is also 
characterized in that it comprises a step in which the compound of general formula (XH) is 
reacted in the presence of LiOH and a mixture of dioxane/HiO to give the compound of 
general formula (XIII): 




(xin) 



in which Ri is as defined hereinbefore. 

The process for manufacturing a compound of general formula (I) above is also 
characterized in that it comprises a step in which the compound of general formula (XIII) 
is reacted, in the presence of an acid activator such as TOTU with the compound of general 
formula (VTT): 
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in which R 7 is selected from hydrogen, (C r C6)alkyl, aryl(Ci-C 6 )alkyl, cycloalkyl, aryl and 
heteroaryl, and A, R 2 , Zi, m and n are as defined in the summary of the invention, 
to give the compound of general formula (XIV) in which Xi, X 2 and X 3 are CH, W is O, Y 
5 is O, and R 7 , Ri, A, R 2 , Z\ 9 m and n are as defined hereinbefore: 




(XIV) 



The process for manufacturing a compound of general fonnula (I) above is also 
characterized in that it comprises a step in which the compound of general formula (XTV) 
(> is reacted with compound (XV) of general fonnula X-R 3 , in which R3 is as defined in the 
10 summary of the invention and X is a leaving group such as halogen, to give the compound 
of general formula (I) in which X u X 2 and X 3 are CH, W is O, Y is O, Z is N-R 7 , and R 7 , 
Ri, A, R 2 , Zi, m and n are as in the compound of genral formula (I). 

D. Preparation process No. 3 

The compounds of general formula (I) of the present invention may also be obtained by the 
15 method represented in Scheme 8 below: 



i 



20 
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Scheme 8 



METHOD E 



T-SOClj/THF + 

(XVI) 

2 P - CH^/^H^N 



H ° 



(in) 

METHOD F 
PPh 3 / DEAD 
+ 



j£U>- 0H 



(XVI) 



(IV) 



METHOD E 



METHOD F 



(XIV) 



In this scheme, each generic substituent is as defined for the compound of general formula 
(I) above. 



Thus, the present invention also relates to a process for manufacturing a compound of 
general formula (I) as defined above in which X L) X2 and X3 are CH, W is 0, Y is O and Z 
is O, characterized in that a compound of general formula (HI): 



Va 



(in) 



Y 0 

H 



in which R3 is as defined in the compound of general formula (I), 
is reacted with a compound of general formula (XVI): 
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(XVI) 



in which and A, R2, Zj, m and n are as defined in the compound of general formula (I), 
to give a compound of general formula (XVII): 



H 




(XVII) 



5 in which A, R2, R3, Zi, m and n are as defined in the summary of the invention, Xi, X2 and 
X 3 areCH,andWisO. 

According to the process for manufacturing a compound of general formula (I) above, the 
said process also comprises a step in which the compound of formula (XVTT) is reacted, in 
the presence of a base, with compound (VHI) of general formula X-Ri, in which Ri is as 
10 . defined in the summary of the invention and X is a leaving group such as halogen, to give 
the compound of general formula (!) in which Xi, X2 and X3 are CH, W is O, Y is O, Z is 
O, and A, R 2 , R3, Ri, Z\ 9 m and n are as defined in the summary of the invention 

The present invention also relates to a process for manufacturing a compound of general 
formula (I) as defined above, characterized in that it comprises a step in which a compound 
15 of general formula (IV) is reacted with a compound of general formula (XVI) to give a 
compound of general formula (I) in which Xi, X2 and X 3 are CH, W is O, Y is O and Z is 
O. 

E. Preparation process No. 4 

The compounds of the present invention; and most particularly the compounds of the 
1 20 invention which constitute pyridine esters, may be obtained by the method represented in 

Scheme 9 below: 
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Scheme 9 




(XXIV) 

(xxri) 

i 

in which each of the generic substituents on the intermediate compounds has the same 
meaning as for the compound of general formula (I) as defined in the summary of the 
invention. 

Consequently, a subject of the present invention is also a process for manufacturing a 
compound of general formula (I) in which X 2 and X 3 are CH, Xi is N, Z is O and Y is O, 
characterized in that the said process comprises a step in which a compound of general 
formula (XIX): 




(XIX) 



is reacted with pyridine and a compound (V) of general formula 0=C=N-R3 in which R3 is 
as defined in the compound of general formula (I), 
to give a compound of general formula (XX): 




(XX) 



H 



in which R 3 is as defined hereinbefore. 
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The process for manufacturing a compound of general formula (I) above is also 
characterized in that it comprises a step in which the compound of general formula (XX) is 
reacted in the presence of KMnCU to give the compound of general formula (XXI): 




HO 

(XXI) 

"N 

I 

H 

in which R3 is as defined hereinbefore. 



The above process is also characterized in that it comprises a step in which a compound of 
general formula (XXI) is reacted in the presence of SOCI2 and CHCI3 to give the 
compound of general formula (XXH): 

0 

' *% 

(XXII) 




in which R 3 is as defined hereinbefore. 

The process for manufacturing a compound of general formula (I) according to the 

f 

invention is also characterized in that it comprises a step in which the compound of 
formula (XXH) is reacted with the compound of general formula (XVI): 



j3k /< 

ra ( Z l)n 



("A 

in which A, R 2 , Zi , m and n are as defined in the compound of general formula (I), 

to give the compound of general formula (XXIV) in which X2 and X3 are CH and A, n, m, 

Z\ , R 2 and R3 are as defined in the summary of the invention/ 
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H 




(XXIV) 



The compounds of the present invention which constitute pyridine amide can also be 
obtained by the method represented in scheme 10 below: 



Scheme 10 




Consequently, a subject of the present invention is also a process for manufacturing a 
compound of genral formaula (I) in which X 2 and X 3 are CH, Xi is N, Z is -NR 7 in which 
R 7 is as defined in the compound of formual (I), W is O, and Y is 0, characterized in that 
the said process comprises a step in which a compound of general (XXV): 
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H 2 N N 




(XXV) 



is reacted in a first step with N,N'-dimethylformamide dimethyl acetal under reflux of 
DMF , and in a second step with N-iodosuccinimide, to give a compound of formula 
"(XXVI): 



Me. 




(XXVI) 



followed by reacting th compound of formula (XXVI) whith ethyl acrylate in the presence 
of palladium diacetate, Cul and a base, to give the compound of general formula (XXVH): 
0 



EtO 




(XXVII) 



followed by reacting the compound of formula (XXVH) in the presence of LiOH to give 
the compound of general formula (XXVIII): 



(XXVIII) 



the said compound of formula (XXVUI) : 

- either is reacted, in the presence of an acid activator such as TOTU, with the compound 
of formula (VIT): 
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in which R7 is selected from hydrogen, (Ci-C()aHcyl, aryl(Ci-C<s)alkyl, cycloaDcyl, aryl and 
heteroaryi, and A, R 2 , Zi, m and n are as defined in the summary of the invention, 
to give the compound of general formula (XXIX): 

Me 

1 " (xxrx) 



r, * f Y T 





5 OO 

in which A, R2, R7, Zi, m and n are as defined hereinbefore, and X2 and X 3 represents each 
-CH group, 

or is reacted in a first step with AICI3 in the presence of benzene, and in a second step 
in the presence of an acid activator such as TOTU, with the compound of formula (VH): 

w ~ ^.,. NH en) 

in which R7 is selected from hydrogen, (Ci-Cfi)alkyl, aryl(Ci-C6)alkyl, cycloalkyl, aryl and 
heteroaryi, and A, R2, Zi, m and n are as defined in the summary of the invention, 
to give the compound of general formula (XXX): 

Me 



-^4 



NH ™ 



15 



in which A, R2, R7, Z\, m and n are as defined hereinbefore, and X2 and X3 represents each 
-CH group, 
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followed by reacting the compound of formula (XXX) with a compound of formula R3-X 
in which R 3 is as defined in the compound of general formula (I), in the presence of abase, 
to give the compound of formula (XXXI): 



, Hi" 




(XXXI) 



The compounds of the present invention which constitute pyridine amide, and particularly 
pyrido[3,4-d]pyrimidine derivatives, can also be obtained by the method represented in 
scheme 1 1 below: 



Scheme 11 




Consequently, a subject of the present invention is also a process for manufacturing a 
compound of genral formaula (I) in which Xi and X 3 are CH, X 2 is N, Z is -NR7 in which 
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10 



R7 is as defined in the compound of formual (I), W is O, and Y is O, characterized in that 
the said process comprises a step in which a compound of general (XXXH): 



(XXXDT) 



is reacted in a first step with selenium dioxide in the presence of acetic acid, in a second 
step with dimethylhydrazine, and in a third step with ■ N,N'-dimethylformamide 
dimethylacetal under reflux of DMF, to give a compound of formula (XXXHI): 




Me. 




I 

Me 



(xxxm) 

j 

Me 

followed by reacting th compound of formula (XXXHI) whith methyl acrylate in the 
presence of palladium diacetate, to give the compound of general formula (XXXTV): 

0 O 



MeO-^V^ 



Me. 



T 

Me 




(XXXIV) 



followed by reacting the compound of formula (XXXIV) whith chlorobenzene and acetic 
acid to give the compound of formula (XXXV): 

0 0 



MeO 




15 



(XXXV) 



followed by reacting the compound of formula (XXXV) in the presence of a base to give 
the compound of general formula (XXXVI): 
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(XXXVI) 



Me 



the said compound of formula (XXXVI) : 

- either is reacted, in the presence of an acid activator such as TOTQ, with the compound 
of formula (VII): 




(VII) 



in which R 7 is selected from hydrogen, (Ci-C6)alkyl, aryl(Ci-C6)alkyl, cycloalkyl, aryl and 
heteroaryl, and A, R 2 , Z t , m and n are as defined in the summary of the invention, 
to give the compound of general formula (XXXVII): 

Me 




(XXXVII) 



in which A, R2, R7, Zi, m and n are as defined hereinbefore, and Xi and X3 represents each 
-CH group, 

- or is reacted in a first step with AICI3 in the presence of benzene, and in a second step 
in the presence of an acid activator such as TOTU, with the compound of formula (VH): 




(VII) 



in which R 7 is selected from hydrogen, (Ci-C 6 )alkyl, aryl(Ci-C 6 )alkyl, cycloalkyl, aryl and 
heteroaryl, and A, R 2 , Z\, m and n are as defined in the summary of the invention, 
to give the compound of general formula (XXXVIII): 
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Me 




(XXXVIII) 



in which A, R2, R7, Z\ 9 m and n are as defined hereinbefore, and Xi and X3 represents each 
-CH group, 

followed by reacting the compound of formula (XXXVEQ) with a compound of formula 
5 R3-X in which R3 is as defined in the compound of general formula (I), in the presence of a 
base, to give the compound of formula (XXXIX): 

Me 




(XXXIX) 



The present invention is also illustrated, without being limited thereby, in the examples 
which follow. 

10 EXAMPLES: 

Pre paration A : Dimethyl 4-aminoisophthaIaie 

Preparation according to Scheme 2: 

Step 1-2 : 4-NitroisophthaIic acid 

25 g (138 mmol) of 5-methyl-2-nitrobenzoic acid are suspended in 300 ml of water. 5 g 
15 (89.1 mmol) of KOH are added for dissolution. The medium is heated to 90°C and 158 g 
of KMn0 4 (414 mmol) are added portionwise, rinsing with H 2 0. After 3 hours, the 
reaction medium is filtered through Celite and the filtrate is acidified to pH 1 with 
concentrated HC1. The precipitate obtained is filtered off and dried under vacuum. 
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Weight = 15.3 g ; Yield = 53% 

NMR: DMSO J H 5 (ppm) 5.62-5.70 (d,lH); 7.88 (d,lH); 8.16 (s,lH) 

Step 2-2 : Dimethyl 4-nitroisophthalate 

12.75 g (60.4 mmol) of 4-nitroisophthalic acid from the above stage and 13 ml of H2SO4 

rt . and 100 ml of methanol are maintained at reflux overnight. After cooling, the methanol is 

5 removed under vacuum. The residue is dissolved in 400 ml of EtOAc. The organic phase is 
' ■ • .un- 
washed with 50 ml of H 2 0 and then with 50 ml of 5% NaHCC^ solution. 

Drying over MgSCU and concentration under vacuum gives a crystalline residue. 

Weight = 12.17 g Yield » 84% 

NMR: DMSO l H 5 (ppm) 3.86 (s,3H); 3.91 (s,3H); 8.16 (d,lH); 8.29-8.34 (m,2H) 

1 0 Step 3-2: Dimethyl 4-aminoisophthalate 

The compound from the above stage is reduced with hydrogen in the presence of palladium 
as catalyst. 

Filtration through Celite and concentration gives: 
Weight = 5.12 g Yield = 70% 
15 m.p. = 127-128°C 

NMR: CDCI3 J H 5 (ppm) 3.87 (s,3H); 3.88 (s,3H); 6.30 (brs,2H); 6.65 (d,lH); 7.89 
(dd,lH); 8.57 (d,lH) 

Preparation according to Scheme 3 - /. Org. Chem., 1997, 62 (12), 4088-4096 

Step 1-3 : Dimethyl 4-amino-l-hydroxycycIohexa-3,5-diene-l,3-dicarboxylate 

20 526 ml of benzene and 250 ml of methyl acrylate are introduced into a 1 -litre three-necked 
flask fitted with a reflux condenser, placed under inert atmosphere and protected from 
moisture, followed by 10 g (70.8 mmol) of methyl 5-amino-2-furan carboxylate. The 
mixture is brought to reflux and maintained for 24 hours. The reaction medium is 
concentrated to dryness on a rotavapor at 50°C under a vacuum of 20 mm Hg. The residue 

25 obtained is purified by flash chromatography using dichloromethane progressively 
enriched with ethyl acetate as solvent. The product is obtained as follows: 
Weight = 15 g of a yellow precipitate Yield = 93% 
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TLC: CH 2 Cl 2 /EtOAc 70/30 v/v Rf= 0.35 
m.p. = 101.3°C 

NMR: CDC1 3 l E S (ppm) 2.87 (d,lh); 2.93 (d,lH); 3.20 (s,lH); 3.71 (s,3H); 3.82 (s,3H); 
6.02 (d,lH); 5.60-6.40 (brs,2H); 6.17 (d,lH) 

5 Step 2-3 : Dimethyl 4-aminoisophthalate 

15 g (66mmol) of compound obtained in Step 1-3 and 600 ml of benzene are introduced 
into a 1-litre three-necked flask fitted with a reflux condenser, placed under an inert 
atmosphere and protected from moisture. 13.8 g (12 ml, 98 mmol) of BF3 etherate are 
added with stirring. The mixture is refluxed for 2 minutes and 1 then cooled to room 

10 temperature and, after addition of saturated NaHCCh solution (pH 9), the phases are 
separated by settling. The aqueous phase is re-extracted twice with dichloromethane. The 
organic phases are combined and dried over Na 2 S0 4 . After removal of the solvents under 
vacuum, the 13.8 g of residue are purified by chromatography using dichloromethane as 
elution solvent. The product is obtained as follows: 

15 , Weight = 8.5 g of a crystallyne residue Yield = 62% . 
TLC: CH 2 a 2 .Rf= 0.30 
m.p.= 130.1°C 

NMR: CDC1 3 *H 8 (ppm) 3.87 (s,3H); 3.88 (s,3H); 6.30 (brs,2H); 6.65 (d,lH); 7.89 
(dd,lH); 8.57 (d,lH) 

20 Preparatio n B : 3-Ben2 vl>2.4-dioxn-l>2,3>4-tetrahvdroQum azoIin^6^arhQyvIic acid 

Preparation according to Scheme 4: 

Step 1-4 : Methyl 3-benzyl-2 9 4-dioxo-l,2^,4-tetrahydroquinazoline 
-6-carboxylate 

4 g (19.1 mmol) of compound of preparation A and 40 ml of pyridine are successively 
25 introduced into a 50 ml three-necked flask fitted with a reflux condenser and protected 
from moisture, followed by addition of 3.2 g (24 mmol) of benzyl isocyanate. The 
colourless solution is stirred and heated at 95-1 00°C. After 6 hours at this temperature, 
1 ml of benzyl isocyanate is added and stirring is then continued at 100°C overnight. The 
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next day, the reaction medium is cooled and poured into 400 ml of a water + ice mixture, it 
is left stirring for about 30 minutes and the precipitate obtained is then filtered off. The 
product is re-slurried at reflux in 150 ml of ethanol. After cooling, the product is filtered 
off. The product is obtained as follows: 
5 Weight = 3.7 g Yield = 62% 

„NMR: DMSO ! H 8 (ppm): 3.75 (s,3H); 4.95 (s,2H); 7.1-7.2 (m,6H); 8.05 (d,lH); 8.35 
(s,lH); 11.8(bs,lH) 

Step 2-4 : 3-Benzyl-2,4-dioxo-l,2^3,4-tetrahydroquinazoliae-6-carboxyIic acid 

1.5 g (4.84 mmol) of methyl 3-benzyl-2 s 4-dioxo-l,2,3,44etrahydroquinazoline-6- 
10 carboxylate, 14 ml of dioxane and 48 ml of H 2 0 are introduced into a 100 ml round- 
bottomed flask fitted with a reflux condenser. 0.41 g (9.68 mmol) of hydrated lithium 
hydroxide is added to the suspension with stirring. The mixture is brought to reflux and 
maintained for about 1 hour (solution). After cooling in an ice bath, the medium is 
acidified to pH 1 with concentrated hydrochloric acid. The very- fine precipitate obtained is 
1 '5 ' filtered off, to give: 

Weight: 1.3 g Yield = 96% 

NMR: DMSO ! H 5 (ppm): 5.1 (s,2H); 7.2-7.35 (m,6H); 8.15 (d,lH); 8.48 (s,lH); 11.85 
(s,lH); 13.1 (bs,lH) 

Preparation according to Scheme 5: 

Step 1-5 : Dimethyl 4-(3-benzylureido)isophthalate 

10 g (48 mmol) of compound of Preparation A, 200 ml of anhydrous toluene, about 
100 mg of animal charcoal and then 12 g (40 mmol) of triphosgene are introduced into a 
1-litre one-necked flask fitted with a reflux condenser and protected from moisture. The 
suspension is stirred and maintained at the reflux point of the toluene for 2 hours. The 
reaction medium is filtered through infusorial earth and then concentrated to dryness at 
50°C under a vacuum of about 20 mm Hg. The residue obtained is dissolved in 200 ml of 
anhydrous toluene and stirred. 

4.7 ml (43 mmol) of benzylamine are added to this solution over a few minutes. A 
precipitate is immediately formed. 200 ml of toluene are added to facilitate stirring, and the 
mixture is maintained at room temperature overnight. The next day, the precipitate is 



20 



25 



30 
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filtered off and washed successively with toluene and ether. After drying under vacuum, 
the product is obtained as follows: 
Weight 13.9 g Yield = 84.6% 
TLC: CH 2 Cl 2 /acetone 98/2 Rf = 0.3 5 
5 m.p. = 181.9°C 

NMR: DMSO ! H 5 (ppm) 3.8 (s,3H); 3.9 (s,3H); 4.3 (s,2H); 7.2-7.4 (m,5H); 8.0 (d,lH); 
8.3 (s,lH); 8.5 (s,lH); 8.55 (d,lH); 102 (s,lH) 

Step 2-5 : Methyl 3-benzyl-2,4-dioxo-l,2,3,4-tetrahydroquinazoline 
-6-carboxylate 

13.7 g (40 mmol) of compound obtained in Step 1-5, 300 ml of methanol and then 1.3 g 
(24 mmol) of sodium methoxide are introduced into a 1 -litre one-necked flask fitted with a 
reflux condenser and protected from moisture. The white suspension is maintained at 
reflux for 3 hours (the suspension changes form). Half of the methanol is removed on a 
rotavapor at 50°C under vacuum. The mixture is cooled and acidified to pH 4 with 2 ml of 
concentrated hydrochloric acid. It is left stirring for 15 minutes while cold and the 
crystalline residue obtained is then filtered off. 
Weight- 12 g Yield = 96.7% 
TLC: CH 2 Cl 2 /acetone 98/2 
Rf= 0.05-0.2 
m.p. = 248.1°C 

NMR: DMSO *H 5 (ppm) 3.9 (s,3H); 5.1 (s,2H); 7.2-7.4 (m,6H); 8.15 (d,lH); 8.45 (s,lH); 
11.9(bs,lH) 

Step 3-5 : 3-ben2yl-2,4-dioxo-l,2 5 3,4-tetrahydroquinazoline-6-carboxylic acid 

The product is obtained according to the procedure of Step 2-4 of Preparation B using the 
25 compound obtained in preceding Step 2-5. 

Preparation according to Scheme 6: 

Step 1-6 : 3-Benzyl-6-bromo-ljH-quinazoline-2,4-dione 

10 g (46,3 mmol) of 2-amino-5-bromobenzoic acid, 100 ml of anhydrous pyridine and 
6.16 g (46.3 mmol) of benzyl isocyanate are introduced into a 250 ml one-necked flask 
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fitted with a reflux condenser and protected from moisture. The solution is maintained at 
reflux with stirring for 36 hours. The reaction mixture is cooled and H2O is added until the 
start of precipitation. The mixture is left to crystallize for about 1 hour and the precipitate 
obtained is then filtered off and washed. The 8 g of crude product are purified by 
5 reslurrying in refluxing ethanol. 
^Weight: 3.4 g 

NMR: = DMSO ! H S (ppm): 4.9 (s,2H); 7.0 (d,lH); 7.03-7.2 (m,5H); 7.65 (d,lH); 7.85 

' ' ' KM " 

(s,1H);11.5(s,1H) 

Step 2-6 : 3-Benzyl-2,4-dioxo-l 5 2 ? 3,4-tetrahydroquina2oline-6-carbonitriie 

10 2.5 g (7.5 mmol) of compound of Step 1-6, L215 g (13.6 mmol) of copper cyanide and 
22.5 ml of l-methyl-2-pyrrolidinone are introduced into a 50 ml three-necked flask fitted 
with a reflux condenser and protected from moisture. The beige-coloured solution obtained 
is refluxed at an internal temperature of 200°C for 1 h 30 min. 

The reaction medium is concentrated to dryness at 80°C under -a vacuum < 1 mm Hg. The 
15 residue is taken up in 300 ml of 2N NH4OH and extracted 3 times with dichloromethane. 
The presence of an insoluble material is noted, this material being taken up twice in 20 ml 
of a 50/50 v/v MeOH/CH 2 Cl 2 mixture. The organic phases are combined and washed with 
H 2 0. After drying over Na 2 S04 and concentration under vacuum, the black residue 
obtained is crystallized from 10 ml of CH2CI2. The product is obtained as follows: 
,20 Weight: 1.2 g Yield =>60% 

TLC: CH 2 Cl 2 /MeOH 90/10 Rf = 0.50 

NMR: DMSO ! H 8 (ppm): 4.82 (s,2H); 6.97-7.12 (m 5 6H); 7.80 (d,lh); 8.1 (s,lH); 11.75 
(bs,lH) 

Step 3-6 : 3-Ben2yl-2 5 4-dioxo-l 3 2,3 5 4-tetrahydroquinazoline-6-carboxylic acid 

25 1.4 g (5.05 mmol) of compound of Step 2-6 and 35 ml of H 2 0 are introduced into a 100 ml 
one-necked flask fitted with a reflux condenser, followed by cautious addition of 35 ml of 
H 2 S0 4 . The suspension is maintained at reflux with stirring for 3 hours.After cooling, the 
beige-coloured precipitate is filtered off and washed to neutrality with H 2 0 and then with 
methanol. 

30 Weight: 1 .5 g Yield = 1 00% 



WO 02/064572 



PCT/EP02/01979 



63 

TLC: CH 2 Cl 2 /MeOH 90/10 Rf = 0,10 
m.p. - 360°C 

Preparation C : 3-Benzvl-l-methvI-2.4-dioxo-1.2. 3.4-tetrahvdroQuinazoline 
-6-carboxvlic acid 

Step 1: Methyl 3-benzyM-methyl-2,4-dioxo-l^,3,4-tetrahydroquinazoline 
-6-carboxylate 

11.8 g (38.0 mmol) of Preparation B, 120 ml of dimethylformamide and 7.9 g (57 mmol) 

of K2CO3 are introduced into a 250 ml three-necked flask. The suspension is stirred for ' 

1 

15 minutes at room temperature. 27 g (12 ml, 190 mmol) of iodomethane are added over 2 
minutes. The suspension is stirred at room temperature for 30 to 45 minutes. The solvent 
is removed under vacuum and the residue is taken up in 500 ml of dichloromethane and 
washed with 3 times 300 ml of water. The organic phase is dried and the solvent is 
removed. The product is obtained as follows: 
Weight: 12 g Yield - 97.4% 

TLC: CH 2 Cl 2 /acetone 98/2 Rf = 0.60 
m.p. = 179.3°C 

NMR: DMSO ! H 5 (ppm) 3.6 (s,3H); 3.90 (s,3H); 5.1 (s,2H); 7.2-7.4 (m,5H); 7.55 (d,lH); 
8.25 (d,lH); 8.6 (s,lH) 

Step 2: 3-BenzyH-methyl-2,4-dioxo-l,2 y 3,4-tetrahydroquinazoline-6-carboxylic 
20 acid 

The product is obtained with a yield of 100% (10 g) according to the procedure of Step 2-4 
of Preparation B using 9.5 g (29.3 mmol) of compound obtained in Step 1. 
TLC: CH^l^eOH 90/10 Rf = 0.50 
m.p. = 227.2°C 

25 NMR: DMSO 'H 5 (ppm) 3.55 (s,3H); 5.15 (s,2H); 7.2-7.4 (m,5H); 7.55 (d,lH); 8.25 
(d,lH); 8.6 (s,lH); 13.2 (bs,lH) 



10 



Preparation T>: 1-Methv1-3-f3-fluorobenzvlV2.4-dioTQ-1.2.3.4-tetrahvdroauinazoline~ 
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Step 1: Methyl 3-(3-fluorobenzyl>2,4-dioxo-l,2,3,4-tetrahydroquinazoline-6- 
carboxylate 

5.5 g (26.3 mmol) of compound of the Preparation A and 50 ml of pyridine are introduced 
into a round-bottomed flask. 5.0g (33.1 mmol) of 3-fluorobenzyl isocyanate are added. 
5 „The mixture is maintained at reflux for 6 hours and 0.8 g (5.3 mmol) of 3-fluorobenzyl 
isocyanate is added in one portion. The mixture is heated overnight at reflux. The mixture 
is cooled and the product is precipitated with the addition of water and filtered. The 
product is reslurryed in hot ethanol and filtered to provide 6.7 g (yield:78%) of the desired 
compound. 
1 0 MS: m/z (APCI, AP+) 329. 1 [M ] + 

CHN Analysis: Calcd (%) : C, 62.20; H, 3.99; N, 8.53. 

Found (%) : C, 62.09; H, 3.85; N, 8.42. 

Step 2: Methyl l-methyl-3-(3-fluorobenzyl)-2,4-dioxo-l ,2,3,4- 
tetrahydroquinazoline-6-carboxylate 

1,8 g (5.5 mmol) of the product from the preceding Step 1 is dissolved in 30 ml of 
dimethylformamide and 1.8 g (8.1 mmol) of cesium carbonate is added. The mixture is 
stirred 10 minutes before adding iodomethane 1.1 g (8.1 mmol). Stirring is continued 
overnight at room temperature. Water (60 ml) is added and the product is extracted with 
ethyl acetate (2 x 30 ml). The organic extracts are combined and washed with saturated 
aqueous NaCl solution (4 x 20 ml), and dried MgS0 4 . Slurried solid product in hot ethyl 
acetate and filtered to obtain 1.7 g (yield : 90%) of the desired compound. 
MS: m/z (APCI, AP+) 343.1 [M'f 

CHN Analysis: Calcd (%) : C, 63.16; H, 4.42; N, 8.18. • 
Found (%) : C, 63.02; H, 4.26; N, 8.06. 

25 Step 3: l-Methyl-3-(3-fluorobenzyl)-2,4-dioxo-l,2,3,4-tetrahydroquinazoline-6- 

carboxylic acid 

0.71 g of the compound (yield:76%) is obtained according to the procedure of the Step 2-4 
of Preparation B using the compound obtained in the preceding Step 2. 
MS: m/z (APCI, AP+) 329.0 [M] + 
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CHN Analysis: Calcd(%) : C, 62.20; H, 3.99; N, 8.53. 

Found (%) : C, 61 .94; H, 3.78; N, 8.57. 

Ecenaration El 1-Etfavl-3-r 3-flworoben? vlV2.4-dioxo-l.2.3.4-tetralivdroauinazoline- 
6-carboyyKc acid 

Step 1: Methyl l-ethyl-S-O-fluorobenzyiyi^-dioxo-l^,*- 
tetrahydroquinazoline-6-carboxyIate 

2.0 g (6.1 mmol) of the compound of Step 1 of Preparation D are dissolved in 30 ml of 
dimethylformamide and 1.96 g (9.2 mmol) of cesium carbonate is added. The mixture is 
stirred 10 minutes before adding 1.4 g (9.2 mmol) of iodoethane. Stining is continued 
overnight at room temperature. Water (60 ml) is added and the product is extracted with 
ethyl acetate (2 x 30 ml). The organic extracts are combined and washed with saturated 
aqueous NaCl solution (4 x 20 ml), and dried MgS04, Slurried solid product in hot ethyl 
acetate and filtered to obtain 1.4 g (yield: 67%) of the desired compound. 
MS: m/z (APCI, AP+) 357.1 [M] + 
CHN Analysis: Calcd(%) : C, 64.04; H, 4.81; N, 7.86. 

Found (%) : C, 63.72; H, 4.68; N, 7.75. 

Step 2: l-Ethyl-3-(3-fluorobenzyl)-2,4-dioxo-l,2,3,4-tetrahydroquinazoline-6- 
carboxylic acid 

20 1.1 g of the compound (yield: 71%) is obtained according to the procedure of the Step 2-4 
of Preparation B using the compound obtained in the preceding Step 1 . 
MS: m/z (APCI, AP+) 343.0 [M] + 

CHN Analysis: Calcd (%) : C, 63.16; H, 4.42; N, 8.18. 

Found (%) : C, 63.06; H, 4.41; N, 8.03. 

25 Examples 1 to 461 illustrate, without limiting it, the synthesis of particularly active 
compounds of formula (I) according to the invention. 
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•IV, 

Example 1 : 3-Benzyi-2,4-dioxo-l ,2,3 ,4-tetr ahydroquinazoIine-6-carboxylic 
acid benzylamide 

o . o 

0.150 g (0.51 mmol) of compound of Preparation B and 8.0 ml of anhydrous 
' 5 ,h dimethylformamide are introduced into a stirred 25 ml one-necked flask protected from 
moisture. 0.054 g (56 pi, 0.51 mmol) of benzylamine and 0.17 g (0.51 mmol) of TOTU are 
added to this solution. The solution is cooled in a bath to 0°C. 0.132 g (0.18 ml, 
1.02 mmol) of N,N-diisopropylethylamine is then added. The mixture is wanned to room 
temperature and stirred overnight. After monitoring by TLC (90/10 CH 2 Cl 2 /MeOH), the 
10 DMF is removed under vacuum. The crystalline residue obtained is taken up in 
dichloromethane with the amount of methanol required for total dissolution. The organic 
phase is washed successively with 40 ml of IN HC1, 40 ml of H 2 0, 40 ml of saturated 
. NaHC03 solution and finally 40 ml of H 2 0. The organic phase is dried over Na 2 SC>4 and 
the solvents are removed under vacuum. 0.140 g of product is obtained, which is 
15 recrystallized from 30 ml of acetonitrile: 
Weight: 0.110 g Yield = 56% 
TLC: CH 2 Cl 2 /MeOH 90/10 Rf=0.65 

NMR; DMSO *H 8 (ppm): 4.45 (d,2H); 5.1 (s,2H); 7.1-7.4 (m,llH); 8.1 (d,lH); 8.5 
(s,lH); 9.15 (m,lH); 11.75 (bs,lH) 
20 IR: 3425,2364,1722,1640,1509,1442,1304,1261,1078,927,845 cm" 1 
m.p. = 241.2°C 
HPLC: 98.3% 

Example 2 : 3-Benzyl-2,4~dioxo-l 5 2,3 5 4-tetrahydroquinazoluie-6-carboxylic 
acid (4-pyridyhnethyI)amide 

? 
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The product is obtained with a yield of 46% (0.090 g) according to the procedure of 
Example 1 using 4-picolylamine, and after recrystallization from a 50/50 EtOAc/EtOH 
mixture. 

TLC: CH 2 Cl2/MeOH 90/10 Rf= 0.60 
5 NMR: DMSO *H 8 (ppm): 4.5 (d,2H); 5.1 (s,2H); 7.2-7.4 (m,8H); 8.15 (d,lH); 8.5 (d,2H); 
8.55 (s,lH); 9.25 (t,lH); 1 1.75 (s,lH) 

IR: 3250,1725,1669, 1642,1623,1450,1345,1301,1075,1006, 830 cm" 1 
m.p. = 305.2°C 
HPLC: 95.1% 

i 

10 Example 3 : 3-Benzyl-2,4-dioxo-l,2,3,4-tetrahydroquinazoline-6-carboxylic 
acid (benzo|l,3]dioxol-5-yImethy])amide 




O O 



The product is obtained with a yield of 64% (0.140 g) according to the procedure of 
Example 1 using piperonylarnine, and after crystallization from acetonitrile. 

15 TLC: CH 2 Cl 2 /MeOH 90/10 Rf= 0.65 

NMR: DMSO *H 5 (ppm): 4.35 (dV2H); 5.1 (s,2H); 5.95 (s,2H);6.7-6.95 (m,3H); 7.15-7.4 

(m,6H); 8.15 (d,lH); 8.5 (s,lH); 9.1 (t,lH); 11.7 (bs,lH) 

IR: 3200,1727,1636, 1493,1444,1299,1261,1041,938,841,763,726 cm" 1 

m.p. = 256°C 

20 HPLC: 99% 

Example 4 : 3-Benzyl-2,4-dioxo-l ^,3,4-tetrahydroquinazolfae-6-carboxylic 
acid (2-thienylmethyl)amide 

The product is obtained with a yield of 40% (0.080 g) according to the procedure of 
25 Example 1, but using 2-thienylmethylamine, and after a crystallization from acetonitrile. 
TLC: CH 2 Cl 2 /MeOH 90/10 Rf = 0.65 



WO 02/064572 



PCT/EP02/01979 



68 

NMR: DMSO J H 5 (ppm): 4.35 (d,2H); 4.85 (s,2H); 6.7-6.85 (m,2H); 6.95-7.2 (m,7H); 7.9 
(d,lH); 8.3 (s,lH); 9.05 (t,lH); 11.55 (bs.lH) 
IR: 1729,1637,1511,1444,1346,1298,1261,1072,845,763 cm" 1 
m.p. = 236.3°C 
5 HPLC:98.7% 

Example 5 : 3-Benzyl-2,4-dioxo-l,2,3,4-tetrahydroquinazoline-6-carboxylic 

f \ttf 

acid (3-pyridylmethyl)amide 

The product is obtained with a yield of 66% (0.130 g) according to the procedure of 
10 Example 1, but using 3-(aminomethyl)-pyridine, and after a crystallization from 
acetonitrile. 

TLC: CH 2 Cl 2 /MeOH 95/5 Rf = 0.40 

NMR: DMSO *H 8 (ppm): 4.5 (d,2H); 5.15 (s,2H); 7.15-7.4 (m,7H); 7.7 (d,lH); 8.15 
(d,lH); 8.45 (d,lH); 8.55 (d,2H); 9.25 (UH); 11.8 (s,lH) 
15 ' ' IR: 3345,1716,1670,1638,1621,1450,1433,1348,1298,1068,829,774 cm -1 
m.p. = 252.3°C 
HPLC: 97.4% 

Example 6: 3-Benzyl-2,4-dioxQ-l,2^,4-tetrahydroquinazoline-6-carboxylic 
acid 4-methoxybenzylamide 

20 

The product is obtained with a yield of 47.2% (0.100 g) according to the procedure of 
Example 1, but using 4-methoxybenzylamine, and after a crystallization from acetonitrile. 
TLC: CH 2 Cl 2 /MeOH 95/5 Rf = 0.45 

NMR: DMSO 'H 8 (ppm): 3.7 (s,3H); 4.4 (d,2H); 5.1 (s,2H); 6.9 (d,2H); 7.2-7.4 (m,8H); 
25 8.15 (d,lH); 8.5 (s,lH); 9.15 (t,lH); 11.8 (bs,lH) 

IR: 3400,3210,1727,1638,1513,1441,1300,1253,1173,1040,843, 760 cm" 1 

m.p.=269°C 

HPLC: 100% 
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Example 7: 3-Benzyl-2,4-dioxo-l,2,3,4-tetrahydroquinazoIitte-6-carboxylic 
acid 4-chIorobenzylamide 

5 The product is obtained with a yield of 19% (0.040 g) according to the procedure of 
Example 1, but using 4-chlorobenzylamine, and after a crystallization from acetonitrile. 
TLC.CH 2 Cl2/MeOH95/5 Rf=0.45 

NMR: DMSO ! H 8 (ppm): 4.5 (d,2H); 5.1 (s,2H); 7.2-7.45 (m,10 H); 8.15 (d,lH); 8.5 
(s,lH); 9.25 (t,lH); 11.8 (bs,lH) 
10 IR: 3365,3200,1726,1638,1551,1512,1444,1305,1263,1012,844, 763 cm' 1 
m.p. = 280.6°C 
HPLC:98.1% 

Example 8: 3-Benzyl-2,4-dioxo-l^,3,4-tetrahydroquinazoIine-6-carboxylic 
acid 4-methylbenzylamide 

15 

The product is obtained with a yield of 19% (0.040 g) according to the procedure of 
Example 1, but using 4-methylbenzylamine, and after a crystallization from acetonitrile. 
TLC: CH 2 Cl 2 /MeOH 95/5 Rf - 0.40 
. NMR: DMSO 'H 5 (ppm): 2.3 (s,3H); 4.4 (d,2H); 5.1 (s,2H); 7.0-7.4 (m,10H); 8.15 
20 (d,lH); 8.55 (s,lH); 9.1 (t,lH); 11.8 (bs,lH) 

IR: 3280,1720,1671,1640,1623,1550,1278,848,774,744 cm -1 
m.p. = 267.8°C 
HPLC: 98.7 

Example 9 : 3-Benzyl-l -methyl-2,4-dioxo-l jljS^-tetrabydroquinazoline-e-carboxylic 
25 acid(benzo[l,31dioxol-5-ylmethyl)araide 

0.500 g (1.61 mmol) of compound of Preparation C in 25 ml of anhydrous 
dimethylformamide are introduced into a stirred 50 ml one-necked flask protected from 
moisture. 0.244 g (0.201 ml, 1.61 mmol) of piperonylamine and 0.531 g (1.61 mmol) of 
30 TOTU are added to this solution. The solution is cooled in a, cold bath to 0°C. 0.415 g 
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(0.564 ml, 3.22 mmol) of N,N-diisopropylethylamine is then added. The mixture is 
warmed to room temperature and stirred overnight. • 

After monitoring by TLC (90/10 CH 2 Cl 2 /MeOH), DMF is removed under vacuum. The 
crystalline residue obtained is taken up in dichloromethane. The organic phase is washed 
5 successively with IN HC1, H 2 0, saturated NaHC0 3 and finally H 2 0. The organic phase is 
dried over Na 2 SC>4 and the solvent is removed under vacuum. 0,540 g of product, 
recrystallized from 30 ml of acetonitrile, is obtained as follows: 
'"Weight: 0.390 g Yield = 54.6% 
TLC: CH 2 Cl 2 /acetone 90/10 Rf - 0.40 
10 NMR: DMSO l H 5 (ppm):.3.55 (s,3H); 4.35 (d,2H); 5.15 (s,2H); 6.0 (s,2H); 6.75-6.95 
(m,3H); 7.2-7,4 (m,5H); 7.55 (d,lH); 8.25 (d,lH); 8.65 (s,lH); 9.2 (t,lH) 
IR: 3303,1703,1656,1637,1498,1444,1322,1254,1040,932,845 cm' 1 
m.p« = 215.1°C 
HPLC: 99.5% 

15 Example 10: 3-Beuzyl-l-methyl-2,4-dioxo-l,2^ 
acid benzylamide 

The product is obtained with a yield of 56.8% (0.110 g) according to the procedure of 
Example 9, but using benzylamine, and after a crystallization from acetonitrile. 
TLC: CH 2 Cl 2 /acetone 90/10 Rf= 0.55 
20 NMR: CDC1 3 l H 5 (ppm) 3.65 (s,3H); 4.65 (d,2H); 5.3 (s,2H); 6.55 (m,lH); 7.2-7.6 
(m,HH); 8.3 (d,lH); 8.5 (s,lH); 

IR: 1708,1655,1641,1616,1507,1478,1326,1246,930,750 cm: 1 
m.p.= 198.9°C 
HPLC: 100% 

25 Example 1 1 : Methyl 4^{|l-(3-benzyl-l-methyI-2,4-dioxo-l A3,4-tetrahydroquinazolm 
-6«yl)methanoyl]auiitto}meUiyl)beazoate 

The product is obtained with a yield of 61.5% (0.135 g) according to the procedure of 
Example 9, but using methyl 4-(aminomethyl)benzoate hydrochloride and 3.5 equivalents 
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of N,N-diisopropylemyIarnine. The crude product is purified by chromatography on silica, 
using a 95/5 CH 2 Cl 2 /MeOH gradient, followed by a solidification in ether. 
TLC: CH 2 Cl 2 /MeOH 95/5 Rf - 0.36 . 

NMR: DMSO < l H 8 (ppm) : 3.55 (s,3H); 3.85 (s,3H); 4.55 (d,2H); 5.15 (s,2H); 7.2-7.35 
5 (m,5H); 7.45 (d,2H); 7.6 (d,lH); 7.95 (d,2H); 8.3 (d,lH); 8.65 (s,lH); 9.35 (t,lH) 
1^1723,1706,1657,1642,1617,1506,1477,1284,1109,749 cm' 1 
m.p.= 196°C 

HPLC: 100% ' • 

Example 12; 3-Benz>l-l-memyl-2,4-dioxo-l^,3,44etrahydroquinazoline-6-carboxylic 

• ■ i 
10 acid4-hydroxy-3-methoxybenzylamide 

The product is obtained with a yield of 42% (0.090- g) according to the procedure of 
Example 9, but using 4-hydroxy-3-methoxybenzylamine hydrochloride and 3.5 equivalents 
of N,N-diisopropylethylamine. The crude product is purified by chromatography on silica, 
15 using a 95/5 CH 2 Cl 2 /MeOH gradient, followed by a solidification in ether. 
TLC: CH 2 Cl 2 /MeOH 95/5 Rf= 0.59 

NMR: DMSO l H 6 (ppm): 3.55 (s,3H); 3.75 (s,3H); 4.4 (d,2H); 5.15 (s,2H); 6.75 (s,2H); 
6.95 (s,lH); 7.2-7.40 (m,6H); 7.55 (d,lH); 8.3 (d,lH); 8.65 (s,lH); 8.8 (s,lH); 9.15 (t,lH) 
IR: 1707,1655,1618,1502,1477,1277,704 cm' 1 
20 m.p.= 183°C 
HPLC: 87.1% 

Example 13: 3-Benzyl-l-metliyl-2,4-dioxo-l,2 3 3,4-tetrahydroquinazoline-6-carboxylic 
acid 4-methoxybenzylamide 

25 The product is obtained with a yield of 77.7% (0.320 g) according to the procedure of 
Example 9, but using 4-methoxybenzylamine. The crude product is purified by 
chromatography on silica, using 97/3 CH 2 Cl 2 /MeOH as eluent. The desired fractions are 
combined and concentrated. The product is. solidified in ether and then filtered off 
TLC: CH 2 Cl 2 /MeOH 90/10 Rf= 0.8 
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NMR: DMSO J H 6 (ppm): 3.55 (s,3H); 3.75 (s,3H); 4.45 (d,2H); 5.2.(s,2H); 6.9 (d,2H); 

7.2-7.4 (m,7H); 7.6 (d,lH); 8,3 (d,lH); 8.65 (s,lH); 9.25 (t,lH) . 

IR: 1705,1660,1636,1505,1251,750 cm' 1 

m-p. = 191°C 

HPLC:97.3% 

Example 14: 3-Beuzyl-l-methyl-2,4-dioxo4,2,3,4^^ 
acid (4-pyridylmethyI)amide 

The product is obtained with a yield of 67.7% (0.130 g) according to the procedure of 
Example 9, but using 4-picolyiamine. 

The crude product is purified by chromatography on silica, using 95/5 CH^Ck/MeOH as 
eluent. The desired fractions are combined and concentrated. The product is solidified in 
ether and then filtered off. 
TLC: CHaClz/MeOH 90/10 Rf = 0.18 

NMR: DMSO l H 5 (ppm): 3.60 (s,3H); 4.55 (d,2H); 5.15 (s,2H); 7.2-7.4 (m,7H); 7.6 
(d,lH); 8.3 (d,lH); 8.5 (d,2H); 8.65 (s,lH); 9.35 (t,lH) 
IR: 1705,1658,1634,1508,1332,831,749,705 cm" 1 
m.p. = 172°C 
HPLC: 98.8% 

Example 15: l-Methyl-2 5 4-dioxo-3-phenethyI-l,2^,4-tetrahydroquinazoline«. 
6-carboxylic acid (benzo[131dioxol-5-ylmethyl)amide 




O O 

Step 1 : Methyl 2,4-dioxo-3-phenethyH,2,3,4-tetrahydroquinazoIine-6- 
carboxylate- 

0.750 g (3.6 mmol) of compound of Preparation A -and 7.5 ml of pyridine are introduced 
into a round-bottomed flask. 0.530 g (0.5 ml; 3 r 6 mmol) of phenethyi isocyanate is added. 
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The mixture is maintained at 10O°C overnight. Since the reaction is incomplete, a second 
addition of phenethyl isocyanate, i.e. 2 equivalents, is carried out. After precipitation with 
H2O, filtration and purification by reslurrying in hot ethanol, the product is obtained as 
follows: 

5 Weight:0.640 g Yield = 54.9% 

NMR: DMSO *H 5 (ppm): 2.85-2.95 (m,2H); 4.90 (s,3H); 4.05-4.15 (m,2H); 7.15-7.3 
(m,6H); 8.15 (d a lH); 8.45 (s,lH); 11.8 (bs,lH) 

Step 2: 2 ? 4-Dioxo-3-phenethyl-l 5 2 ? 3,4-tetrahydroquinazoline-6-carboxylic acid 
The product from the preceding step is hydrolysed to the acid according to the procedure ' 
10 of Step 2-4 of Preparation B to provide 0.500 g of the desired compound (yield :80%). 

. NMR: DMSO l K 5 (ppm) 2.85-2.95 (m,2H); 4.05-4.15 (m,2H); 7.15-7.3 (m,6H); 8.15 
(d,lH); 8.45 (s,lH); 11.75 (s,lH); 13.05 (bs,lH) 

Step 3: 2,4-Dioxo-3-phenethyH,2^,4-tetrah>*droquinazoline-6-carboxylic acid 
(benzo [1 ,3] dioxol-5-ylmethyl)amide 

15 The product is obtained with a yield of 57.8% (0.205g) according to the procedure of 
Example 1, using 250 mg (0.8 mmol) of the compound obtained in the preceding Step 2 
and piperonylamine. 

NMR: DMSO *H 5 (ppm): 2.9 (t,2H); 4.1 (t,2H); 4.4 (d,2H); 5.95 (s,2H); 6.75-6.95 
(m,3H); 7.15-7.35 (m,6H); 8.1 (d,lH); 8.5 (s,lH); 9.1 (t,lH); 11.65 (bs,lH) 
20 . IR: 3249,1704,1658,1636,1488,1251,810,753 cm" 1 
m.p. = 296°C 
HPLC:99.5% 

. Step 4: l-Methyl-2,4-dioxo-3-phenethyH,2,3,4-tetrahydroquinazoline-6- 
carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)amide 

.25 0.190 g (0.46 mmol) of the product from the preceding Step 3 , 2 mi of dimethylformamide 
and 0.095 g (0.68 mmol) of K 2 C0 3 are introduced into a 25 ml round-bottomed flask. The 
mixture is stirred for 15 min at room temperature and 0.325 g (0.15 ml, 2.29 mmol) of 
iodomethane is then added. Stirring is continued for 30 to 45 minutes. The solvent is 
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removed under vacuum. The residue is taken up in dichloromethane and washed with H2O. 
The organic phase is separated out after settling and dried over Na 2 S04. After 
concentration under vacuum, the product is purified by chromatography on silica, using a 
98/2 CH 2 Cl 2 /MeOH gradient, and then solidified in ether to provide 0.080g of the desired 
5 compound (yield : 76%). 

' , s NMR: DMSO X H 5 (ppm): 2.9 (t,2H)- 3.55 (s,3H); 4.15 (t,2H); 4.4 (d,2H); 5.95 (s,2H); 
6.8-6.95 (m,3H); 7.15-7.35 (m,5H); 7.55 (d,lH); 8.25 (d,lH); 8.6 (s,lH); 9.15 (t,lH) 
IR: 3272,1705,1664,1635,1501,1254,1041,751,698 cm 1 
m.p.= l83°C 
10 HPLC: 99.7% 

Example 16; 3-(4-MethoxybenzyI)-2,4-dioxo-l ,2,3,4-tetrahydroquinazoIine- 
6-carboxylic acid (benza[l^]dioxol-5-ylmethyl)amide 

Step 1: Methyl 3-(4-methoxybenzyl)-2,4-dioxo-l,2^,4-tetrahydroquinazoline- 

(i 

6-carboxylate 

15 The product is obtained with a yield of 61.3% (0.750g) according to the procedure of Step 
1 of Example 1 5, but using 4-methoxybenzyl isocyanate: 

NMR: DMSO l H 5 (ppm): 3.7 (s,3H); 3^8 (s 5 3H); 5.0 (s,2H); 6.8-6.85 (m,2H); 7.2-7.3 
(m,3H); 8.1-8.2 (m,lH); 8.5 (s,lH); 11.9 (bs,lH) 

Step 2: 3-(4-Methoxybenzyl)-2,4-dioxo-l^^,4-tetrahydroquinazoline- 
20 6-carboxylic acid 

The product from the preceding Step 1 is hydrolysed to the acid according to the procedure 
of Step 2-4 of Preparation B to provide 0.680 g of the desired compound (yield :94.8%). 
NMR: DMSO J H 5 (ppm): 3.7 (s,3H); 5.0 (s,2H); 6.8-7.9 (m,2H); 7.2-7.3 (m,3H); 8.1-8.2 
(m,lH); 8.5 (s,lH); 11.8 (s,lH); 13.1 (bs,lH) 



i 



25 



Step 3: 3-(4-Methoxyben2yl)-2,4-dioxo-l,2 5 3 ? 4-tetrahydroquinazoline- 
6-carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)amide 
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The product is obtained with a yield of 79.9% (0,220g) according to the procedure of 
Example 9, using 200 mg (0.6 mmol) of the compound obtained in the preceding Step 2 
and piperonylamine. The crude product is solidified in dichloromethane. 
NMR: DMSO l H S (ppm): 3.7 (s,3H); 4.35 (d,2H); 5.0 (s,2H); 5.95 (s,2H); 6.75-6.9 
5 (m,5H); 7.2-7.3 (m,3H); 8.1 (d,lH); 8.5 (s,lH); 9.1 (t,lH); 11.75 (s,lH) 
IR: 1720,1648,1634,1504,1442,1300,1250,1036,766 cm -1 
m,p. = 252°C 
HPLC:96.2% 

Example 17: 3K4-MethoxybenzylH-niethyl-2,4-diox^ 
10 -6-carboxylic acid (benzo[l^]di6xol^-ylmethyl)amide 

The alkylation with methyl iodide of the product obtained in Example 16 is carried out 
using the procedure described in Example 15, Step 4. After crystallization from ether, 
0.080 g of the product is obtained (yield : 70.4%). 
15 NMR: DMSO *H 8 (ppm): 3.55 (s,3H); 3.7 (s,3H); 4.4 (d,2H); 5.05 (s,2H); 5.95 (s,2H); 
6.8-6.95 (m,5H); 7.3 (d,2H); 7.55 (d,lH); 8.25 (d'lH); 8.6 (s,lH); 9.2 (t,lH) 
IR: 3265,1704,1662,1634,1504,1443,1320,1248,1040,771 cm 1 
m.p.= 178°C 
HPLC:99.2% 

20 Example 18: 3-(4-Methoxybenzyl)-l-methyl-2,4-dioxo-^^ 
-6-carboxylic acid 4-methoxybenzylamide 

Step 1: 3-(4-MethoxybenzyI)-2,4-dioxo-l,2,3,4-tetrahydroquinazoline-6- 
carboxylic acid (4-methoxybenzyl)amide 
The product is obtained with a yield of 82% (0.27Qg) according to the procedure of 
25 Example 9, using 240 mg (0.74 mmol) of the compound obtained in Step 2 of Example .16 
and4-methoxybenzylamine 
• NMR: DMSO l H 5 (ppm): 3.7 (2s,6H); 4.4 (d,2H); 5.0 (s,2H); 6.8-6.95 (m,4H); 7.2-7.35 
(m,5H); 8.15 (d,2H); 8.5 (s,lH); 9.15 (t,lH); 11.75 (bs,lH) 
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Step 2: 3-(4-Methoxyben2yl)-l-methyI-2,4-dioxo-l ,2,3,4-tetrahydroquinazoline- 
6-carboxyIic acid 4-methoxybenzylamide 

The product is obtained with a yield of 94.4% (0.260g) according to the procedure of 
Example 15 Step 4, using the compound obtained in the preceding in Step 1. 
NMR: DMSO l H 8 (ppm): 3.6 (s,3H); 3.7 (dd,6H); 4.45 (d,2H); 5.1 (s,2H); 6.8-6.95 
(m,4H); 7.25-7.40 (m,4H); 7.55 (d,lH); 8.25 (^lH); 8.65 (s,lH); 9.2 (t,lH) 
w lR: 1705,1655,1641,1614,1510,1247,1175,1033 cm" 1 
m.p. = 195°C 
HPLC:99.5% 

< 

Example 19: 3-(l-Naphth-l-ylethyl)-2,4-dioxo-X,2,3,4-tetrahydroquuiazoIjne 
-6-carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)amide 

The product is obtained according to the procedure of Example 16, Step 1 to 3, using 
1 -(1 -naphthyl)ethyl isocyanate in the Step 1 . 

NMR: DMSO l H 8 (ppm): 1.95 (d,3H); 4.35 (d,2H); 6.0 (s,2H); 6.7-6.8 (m,2H); 6.8-6.9 
(m,2H); 7.2 (d,lH); 7.4-7.5 (m,2H); 7.6 (t,lH); 7.85-8.0 (m,5H); 8.10 (d,lH); 8.45 (s,lH); 
9.10 (t,lH); 11.6(bs,lH) 

Example 20: 2,4-Dioxo-3-(pyrid^-yImethyl)-l,23 5 44etrahydroquinazQlin^ 
-6-carboxylic acid (benzo[l,3]dioxQ!~5-yImethyI)amide 

Step 1: Dimethyl 4-(3-pyrid-4~ylmethylureido)isophthalate 

The product is obtained with a yield of 94.2% according to the procedure of Step 1-5 of 
Preparation B, using the compound obtained in the Preparation A and 4-pyridine 
methylamine. 

NMR: DMSO 'H 8 (ppm): 3.8 (s,3H); 3.9 (s,3H); 4.3 (d,2H); 7.30-7.35 (m,2H); 8.0-8.1 
(m,lH); 8.4 (t,lH); 8.5-8.6 (m,4H); 10.3 (s,lH) 

Step 2 : Methyl 2 ? 4-dioxo-3-(pyrid-4-ylmethyl)-l,2 > 3,4-tetrahydroquinazoline-6- 



WO 02/064572 



PCT/EP02/01979 



77 

carboxylate 

The product is obtained according to the procedure of Step 2-5 of Preparation B, using the 
compound obtained in the preceding Step 1. 

NMR: DMSO l H 5 (ppm): 3.85 (s,3H); 5.1 (s,2H); 7.20-7.30 (m,3H); 8.2 (d,lH); 8.4-8.5 
(m,3H); 11.95 (bs,lH) 

Step 3: 2,4-Dioxo-3-(pyrid-4-ylmethyl)-l^,3,4-tetrahydroquina2oline-6- 
car boxy lie acid 

The product is obtained according to the procedure of Step 2-4 of Preparation B, using the 
compound obtained in the preceding Step 2. 

NMR: DMSO 'H 5 (ppm): 5.1 (s,2H); 7.20-7.30 (m,3H); 8.2 (d,lH); 8.4-8.5 (m,3H); 11.9 
(s,lH);13.i(bs,lH) 

Step 4: 2,4-Dioxo-3-(pyrid-4-ylmethyl)-l,2,3 5 4-tetrahydroqumazoline«-6- 
carboxylic acid (benzo[l,3]dioxol-5-ylmethyI)amide 

The product is obtained with a yield of 26.7% (0.850 g) according to the procedure of 
Example 1, using the compound obtained in the preceding Step 3 and piperonylamine. 
After filtering off an insoluble material, the dimethylformamide is removed under vacuum. 
The residue is solidified in dichloromethane. 
TLC: CH 2 Cl 2 /MeOH 95/5 Rf - 0.40 

NMR: DMSO l H S (ppm): 4.40 (d,2H); 5.0 (s,2H); 5.95 (s 5 2H); 6.80-6.9 (m,3H); 7.20- 

7.30 (m,3H); 8.1-8.2 (m,lH); 8.4-8.5 (m,3H); 9.1 (t,lH); 11.8 (s,lH) 

IR: 3267,1713,1645,1626,1444,1313,1040,920,769 cm' 1 

m.p.==291.2°C 

HPLC:87.7% 

Example 21; 2 5 4-Dioxo-3-(thien-2-ylmethyl)-l,23»4-tetrahydroquiiia2oliiie-6- 
carboxylic acid benzylamide 
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Step 1: Methyl N-benzyl-6-(3-thien-2-ylmethyIureido)isophthalate 

The product is obtained according to the procedure of Step 1-5 of Preparation B, using the 
compound obtained in the Preparation A and 2-thiophene methylamine. 
NMR: DMSO 'H 8 (ppm): 3.8 (s,3H); 3.9 (s,3H); 4.5 (dV2H); 6.9-7.0 (m,2H); 7.4 (m,lH); 
5 8.0-8.05 (m,lH); 8.4 (t,lH); 8.5 (s,lH); 8.6-8.65 (m,lH); 10.15 (s,lH) 

Step 2: Methyl 2,4-dioxo-3-(thien-2-ylmethyl)-l^,3,4-tetrahydroquinazoline-6- 
carboxylate 

The product is obtained according to the procedure of Step 2-5 of Preparation B, using.the 
1 0 compound obtained in the preceding Step4 . 

NMR: DMSO *H 8 (ppm): 3,8 (s,3H); 5.25 (s,2H); 6.9 (d,lH); 7.1 (s,lH); 7.25 (<UH); 7.4 
(d,lH); 8.1-8.15 (m,lH); 8.5 (s,lH); 11.9 (bs,lH) 

Step 3: 2 ? 4-Dioxo-3-(thien-2-ylmethyl)-l,2,3 3 4-tetrahydroquinazoline-6- 
carboxylic acid - 

15 The product is obtained according to the procedure of Step 2-4 of Preparation B, using the 
compound obtained in the preceding Step 2. 

NMR: DMSO *H 6 (ppm): 5.25 (s,2H); 6.95 (d,lH); 7.15 (d,lH); 7.2-7.3 (m,lH); 7.4 
. (d,lH); 8.1-8.2 (m,lH); 8.5 (s,lH); 11.9 (s,lH); 13.1 (bs,lH) 

Step 4 : 2,4-Dioxo-3-(thien-2-ylmethyl)-l,2,3 5 4-tetrahydroqumazoline-6- 
20 . carboxylic acid benzylamide 

The product is obtained with a yield of 61.9% (0.160 g) according to the procedure of 
Example 1, using the compound obtained in the preceding Step 3 and benzylamine. 
TLC: CH 2 Cl 2 /MeOH 95/5 Rf = 0.8 

NMR: DMSO l H 8 (ppm): 4.50 (d,2H); 5.2 (s,2H); 6.90-7.4 (m,9H); 8.15 (d,lH); 8.6 
25 (s,lH); 9.2 (t,lH); 11.8 (s,lH) 

IR: 3185,1730,1646,1633,1512,1446,1292,1260,845,763 cm" 1 
m.p. = 264.8°C 
HPLC: 99.5% 
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Example 22: 1 -MethyI-2,4-dioxQ-3-(thien-2-ylmeth yl)-l ,2,3,4-terrahydroquinazoIine 
' -6-carboxylic acid benzylamide 

The product isobtained with a yield of 87% (0.090 g) according to the procedure of Step 4 
5 of Example 1 5, using the compound obtained in the Example 21 . 
TLC: CH 2 Cl 2 /MeOH 95/5 Rf = 0.8 • 

NMR: DMSO ! H 5 (ppm): 3.6 (s,3H); 4.50 (d,2H); 5.3 (s,2H); 650-7.0 (m,lH); 7.2-7.5 
(m,7H); 7.55 (d,lH); 8.3 (d,lH); 8.7 (s,lH); 9.25 (t,lH) 
IR: 3257,1704,1657,1637,1513,1480,1325,1251,829,787 cm' 1 
10 m.p. = 223.7°C 
HPLC:99.9% 

Example 23: 2,4-Dioxo-3-(tliien-2-ylmethyl)-l J 2,3,4-tetrahiydroquina2oline 
-6-carboxylic acid (benzo[l^]dioxol-5-ylmethyl)amide 

15 The product is obtained with a yield of 59% (0.170 g) according to the procedure of 
Example 1, using the compound obtained in Step 3 of Example 21 and piperonylamine. 
The crude product is solidified in dichloromethane: 
TLC: CH 2 Cl 2 /MeOH 95/5.Rf = 0.4 

NMR: DMSO ! H 8 (ppm): 4.40 (d,2H); 5.25 (s,2H); 6.0 (s,2H); 6.75-7.0 (m,4H); 7.1 
20 (s,lH); 7.25 (d,lH); 7.40 (d,lH); 8.2 (d,lH); 8.55 (s,lH); 9.20 (t,lH); 1 1.8 (s,lH) 
IR: 3185,1727,1632,1502,1445,1300,1259,1040,936,846,765 cm" 1 
m.p, = 270.1°C 
• HPLC: 95.2% 

Example 24: l-Metbyl-2,4-dioxo-3-(thien-2-ylmethyl)-l ,2^,4-tetrahydroquinazoliQe 
25 -6-carboxylic acid (benzoll3]dioxol-5-yImetby!)amide 

The product is obtained with a yield of 79.7% (0.085 g) according to the procedure of Step 
4 of Example 1 5, using the compound obtained in the Example 23. 
TLC: CH 2 Cl 2 /MeOH 95/5 Rf = 0.8 
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NMR: DMSO J H 8 (ppm): 3.6 (s,3H); 4.40 (d,2H); 5.30 (s,2H); 6.0 (s,2H); 6.8-7.0 
(m,4H); 7.2 (d,lH); 7.40 (d,lH); 7.5-7.6 (m,lH); 8.2-8.30 (m,lH); 8.6 (s,lH); 9.20 (t,lH) 
IR: 3251,1705,1659,1635,1501,1446,1328,1253,1041,926,784 cm" 1 
m.p. = 224.2°C 
5 HPLC: 99.8% 

Example 25: 3-(4-Chlorobenzy))-2,4-dioxo-l,2 5 3 5 4-tetrahydroquinazoline-6^ 
acid (benzo[l,3]dioxoI-5-yIraethyl)amide 

10 The product is obtained with a yield of 67.8% (0.170 g) according to the procedure of 
Example 15 Steps 1 to 3, using in the first step the compound obtained in the Preparation A 
and 4-chlorobenzyl isocyanate. The product is obtained after solidification in 
dichloromethane. 

NMR: DMSO l H 8 (ppm): 4.35 (t,2H); 5.1 (s,2H); 5.95 (s,2H); 6.75-6.9 (m,3H); 7.25 
15 - (d,lH); 7.35 (s,4H); 8.15 (d,lH); 8.5 (s,lH); 9.15 (t,lH); 11,8 (bs,lH) 
{ " ' ' 1^:3265,1734,1653,1633,1504,1440,1254,1041,811,761^ 

m.p. = 290°C 

HPLC: 99.2% 

Example 26: 3-(4-ChIorobenzyI)-l-methyl-2,4-dioxo-l,2,3,4-"tetrahydroquinazoIine 
20 -6-carboxyIic acid (benzo[l,3]dyfoxol-5-ylmethyI)amide 

The product is obtained with a yield of 88.9% (0.085 g) according to the procedure of 
Example 15 Step 4, using the compound obtained in Example 25. The product is isolated 
after crystallization in ether. 
25 NMR: DMSO l H 5 (ppm): 3.55 (s,3H); 4.40 (t,2H); 5.15 (s,2H); 5.95 (s,2H); 6.75-6.9 
(m,3H); 7.35 (s,4H); 7.55 (d,lH); 8.25 (d,lH); 8.65 (s,lH); 9.20 (t,lH) 
" ER: 3249,1704,1658,1636,1488,1251,810,753 cm* 1 
m.p. = 231°C 
HPLC: 99.6% 
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Example 27: l,3-Dimethyl-2,4-dioxo-l,2,3,4-tetrahydroquinazoline-6"-carboxylic acid 
(benzo[l,3]dioxol-5-ylmethyl)amide 

The product is bbtained (0.035 g) according to the procedure of Example 20 Steps 1 to 4, 
using in the first step the compound obtained in the Preparation A and monomethylamine, 
5 and in Step 4, piperonylamine for the amidation. 
TLC: CKfeCla/MeOH 90/10 Rf= 0.50 

NMR: DMSO 'H 8 (ppm): 3.35 (s,3H); 3.55 (s,3H); 4.40 (d,2H); 6.0 (s,2H); 6.75-6.95 
(m,3H); 7.55 (d,lH); 8.25 (d,lH); 8.6 (s,lH); 9.25 (t,lH) 
IR: 1703,1649,1501,1486,1256,1037,923 an 1 
10 m.p. = 279°C 
HPLC: 97.3% 

Example 28: 3-(Benzo[l s 3]dioxol-5-ylmethyl)-2^ 

-6-carboxylic acid (benzo[13]dioxol-S-ylmethyl)aiiiide 

The product is obtained with a yield of 36% (0.040 g) according to the procedure of 
1 5 Example 20 Steps 1 to 4, using in the first step the compound obtained in the Preparation A 
and piperonylamine, and in Step 4, piperonylamine for the amidation. 

Step 1: Dimethyl 4-(3-benzo[l,3]dioxol-5-ylmethylureido)isophthalate 
NMR: CDC13 ! H 8 (ppm): 3.9 (s 5 6H); 4.4 (s,2H); 5.1 (t,lH); 6.70-6.85 (m,3H); 6.95 
(s,2H); 8.1-8.2 (m,lH); 8.6-8.7 (m,2H); 10.6 (bs,lH) 

20 Step 2: Methyl 3-(benzo[l,3]dioxol-S-ylmethyl)-2 5 4-dioxo-l,2,3,4- 

tetrahydroquinazoline^J-carboxylate 
NMR: DMSO l H 5 (ppm): 3.8 (s,3BQ; 5.0 (s,2H); 5.9 (s,2H); 6.8 (s,2H); 6.9 (s,lH); 7.25 
(d,lH); 8.15 (d,lH); 8.5 (s,lH); 11.8 (bs,lH) 
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Step 3: 3-(Benzo[l,3]dioxol-5-ylmethyl)-2 ? 4-dioxo-l,2 5 3,4- 
tetrahydroquinazoline-6-carboxylic acid 
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NMR: DMSO 'H 8 (ppm): 5.0 (s,2H); 6.0 (s,2H); 6.8 (s,2H); 6.9 (s,lH); 7.3 (d,lH); 8.2 
(d,lH); 8.5 (s,lH); 11.85 (s,lH); 13.05 (bs,lH) 

Step 4: 3-(Benzo[l,3]dioxol-5-yImethyI)-2,4-dioxo-l,2,3,4- 
tetrahydroquinazoline-6-carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)amlde 

5 „TLC;CH 2 Cl2/MeOR95/5 
Rf=0.70 

" NMR: DMSO l H 5 (ppm): 4.40 (s,2H); 5.0 (s,2H); 5.9 (s,4H); 6.75-6.95 (m,6H); 7.20-7.30 
(m,lH); 8.05-8.15 (m,lH); 8.45-8.55 (m,lH); 9.1 (m,lH); 10.3 (m,lH) 
IR: 3271,1739 s 1649,1630,1503,1440 s i250 5 1041,926;759 cm -1 
10 m.p. = 245.2°C 
HPLC:81.5%' 

Example 29: 3-(Benzo[l^]dioxoI-5-ylniefliyI)-l-methyI-2 > 4-dioxo-lA3 > 4- 
■ - tetrahydroquinazoline-6-carboxylic atid (benzo[l,3]dioxol 

-5-ylraethyl)amide 

15 The product is obtained with a yield of 40.5% (0.050 g) according to die procedure of 
Example 15 Step 4, using the compound obtained in the Example 28. 
TLC: CH 2 Cl 2 /MeOH 90/10 Rf= 0.80 

NMR: DMSO l H 5 (ppm): 3.55 (s,3H); 4.35 (s,2H); 5.0 (s,2H); 6.0 (s,4H); 6.80-7.0 
(m,6H); 7.5 (d,lH); 8.25 (d,lH); 8.6 (s,lH); 9.15-9.2 (m,lH) 
20 IR: 3302,1703,1663,1630,1490,1247,1041,929,807,785 cm" 1 
m.p.= 197.5°C 
HPLC: 100% 

Example 30: 3-Benzyl-l-ethyi-2,4-dioxo-l,2^,4-tetrabydroquinazoline-6-carboxyKc 
acid (benzo[l,3]dioxol-5-ylmethyl)amide 



25 



0.150 g (0.35 mmol). of compound of Example 2, and then 3 ml of anhydrous DMF are 
introduced into a stirred round-bottomed flask protected from moisture. 0.075 g 
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(0.525 mmol) of K2CO3 is added to the stirred solution. The mixture is stirred for 
15 minutes and 0.273 g (0.14 ml, 1.75 mmol) of iodoethane is then added. Stirring is 
continued for about 1 hour. After removing the solvent under vacuum, the residue is 
dissolved in 50 ml of dicMoromethane and washed with 2x 50 ml of H 2 0. After drying 
5 over Na 2 S04 and concentration under vacuum, the product is crystallized from 8 ml of 
acetonitrile. The product is obtained as follows: 
Weight: 0.070 g Yield = 43.7% 
TLC: CHaClz/MeOH 95/5 Rf= 0.70 

NMR DMSO l H 5 (ppm): 1.25 (t,3H); 4.2 (q,2H); 4.4 (d,2H); 5.15 (s,2H); 5,95 (s,2H); 
10 6.75-6.95 (m,3H); 7.2-7.4 (m,5H); 7.65 (d,lH); 8.25 (d,lH); 8.65 (s,lH); 9.15 (t,lH) 
IR: 1701,1658,1633,1506,1488,1458,1246,1217,1038,926,803 cm -1 
m.p. = 176.5°C 

HPLC:99% < . 

Example 31: 3-Benzyl-l-cyclopropylmethyl-2,4-dioxo-l,2,3,4-tetrahyaroquinazoline 
15 -6-carboxylic acid (benzo[l,3]dioxol-5-ylniethyl)amide 

The product is obtained with a yield of 76.8% (0.130 g) according to the procedure of 
Example 30, using cyclopropylmethyl bromide. The product is obtained after solidification 
in diisopropyl ether. 
TLC: CH 2 Cl 2 /MeOH 95/5 Rf = 0.70 
20 NMR: DMSO 'H 5 (ppm): 0.4-0.55 (m,4H); 1.25 (m,lH); 4.1 (d,2H); 4.35 (d,2H); 5.15 
(s,2H); 5.95 (s,2H); 6.85 (m,3H); 7.3 (m,5H); 7.7 (d,lH); 8.25 (d,lH); 8.65 (s,lH); 9.2 
(UH) 

IR: 1703,1656,1641,1504,1467,1307,1261,1241,1043,936,845,748 cm' 1 
m.p. = 184.4°C 
25 HPLC:97.2% 

Example 32: 3-Benzyl-l-isobutyl-2,4-dioxo-l,2^,4-tetrahydroquinazoIine 
-6-carboxylic acid (benzo[l^]dioxoN5-ylmethyI)ainide 
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The product is obtained with a yield of 35.3% (0.060 g) according to the procedure of . 
Example 30, using isobutyl bromide. 
TLC: CH 2 Cl 2 /MeOH 95/5 Rf = 0.65 

NMR: CDC13 ! H 6 (ppm): 1.0 (d,6H); 2.15 (m,lH); 4.0 (d,2H); 4.5 (d,2H); 4.25 (s>2H); 
5 5.95 (s,2H); 6.55 (m,lH); 6.8 (m,3H); 7.25 (m,4H); 7.45 (d^H); 8.25 (t,lH); 8.45 (s,lH) 
IR: 1705,1660,1643,1548,1502,1456,1303,1260,1245,1043,923 cm' 1 
mup. = 146.0°C 
"HPLC: 96.8% 

10 Example 33: l-MethyI~2,4-dioxo-l 3 2 9 3,4-tetrahydro^ 
acid(benzofl,3]dioxol-5-yImethyl)amide 

Step 1: Methyl l-methyl-2 3 4-dioxo-l,2,3,4-tetrahydroquinazoline-6-carboxylate 

0.870 g (2.7mmol) of compound obtained in Step 1 of Preparation C, 20 ml of benzene 
and 2.1 g (16.1 mmol) of AICI3 are maintained at 50°C for 7 hours. After cooling, the 
15 medium is precipitated on a water/ice mixture. The insoluble material is dissolved in 
dichloromethane and purified by flash chromatography, eluting with a gradient of 
CHbCyacetone. 0.5 1 0 g of the desired compound is obtained 

Step 2: l-Methyl-2 J 4-dioxo-l,2,3,4--tetrahydroquinazoluie-6-carboxylic acid 
(benzo[13]dioxol-5-ylmethyI)amide 

20 The saponification of the compound obtained in the preceding Step 1 is carried out with 
LiOH in a dioxane/H 2 0 mixture as for the preceding examples. Amidation with 
piperonylamine gives 0.160 g of the desired product. 
TLC: CH 2 Cl2/MeOH 90/10 Rf = 0.45 

NMR: DMSO *H 8 (ppm) 3.45 (s,3H); 4.4 (d,2H); 6.0 (s,2H); 6:75-6.95 (m,3H); 7.5 
25 (d,lH); 8.25 (d,lH); 8.55 (s,lH); 9.2 (t,lH); 11.7 (s,lH) 
IR: 3290,1697,1635,1503,1484,1324,1258,1040,844 cm' 1 
m.p. = 279°C 
HPLC:98.7% 
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Example 34: Methyl 4-[6-(4-methoxy-ben2ylcarbamoyl)-l-raethyl-2,4-dioxo-l,4- 
dihydro-2i7-quinazolin-3-ylraethyi]-benzaate 

Me O 

o o 

Step 1: l-Methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline-6-carboxyhc acid 
5 4-methoxy-benzylamide: 

Preparation identical to that of Example 33, using l-Methyl-2,4-dioxo-l,2,3,4-tetrahydro- 
quinazoline-6-carboxylic acid (NMR: DMSO l H 8 (ppm) 3.50 (s,3H); 7.5 (d,lH); 8.20 
(d,lH); 8.50(s,lH); 11.75 (bs.lH); 13.1 (bs.lH)) and 4 methoxy-benzylamine in DMF . 
with TOTU and DIPEA. The product is obtained as follows: 
1 0 NMR: DMSO 'H 5 (ppm) 3.50 (s,3H); 3.70 (s,3H); 4.40 (d,2H); 6.90 (d,2H); 7.25 (d,2H); 
7.5Q (d,lH); 8.20 (d,lH); 8.55 (s,lH); 9.20 (t,lH); 11.65 (bs.lH); 

Step 2: Methyl 4-[6-(4-methoxy«benzylcarbaraoyl)-l-methyl-2 ? 4-dioxo- 
l 9 4-dihydro-2J7-quinazolui-3-ylinethyl]-benzoate 

0.8 g ( 2.36 mmoles) of the product obtained in the preceding Step 1 and 8 ml anhydrous 
15 DMF are stin-ed with 1.15 g (3.54 mraol) of cesium carbonate. Stirring is continued for 15 
minutes and then 0.81 g (3.54 mmol) of methyI-4-(bromomethyl)benzoate is added.The 
mixture is maintained at 90°C for lhlSmin and then stirred overnight. 15ml of water are 
added and then extracted with dichloromethane. The organic phase is washed with water 
and concentrated to dryness on a rotavapor. The product obtained is purified with flash 
20 chromatography eluting with a gradient of CHaC^/MeOH to provide 0.220 g of the desired 
product. 

TLC : CH2CI2 / MeOH 90/10 Rf - 0.85 

NMR: DMSO l H 5 (ppm): 3.55 (s,3H); 3.7 (s,3H); 3.85 (s,3H); 4.4 (d,2H); 5.25 (s,2 H); 
6.9 (d,2H); 7.25 (d,2H); 7.45 (d,2H); 7.55 (d,lH); 7.9 (d,2H); 8.25 (dd,lH); 8.6 (s,lH); 9.2 
25 (t,lH) 

IR : 3387,1709,1658,1642 5 1508 5 1286 5 1248 s 1110 5 1032 3 835,750 cm" 1 

m.p= 189.2 °C 

HPLC:96.5% 
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Example 35: 4-[6-(4-Methoxy-benzyIcart 

-quinazoIin-3-yIroethyIl-benzaic acid 

0 A6g (3.3 mmoles) of the product obtained in Example 34 is hydrolysed in a mixture of 
1.2 ml of dioxane and. 4.2 ml of water with 28mg of LiOH monohydrate. The mixture is 
5 maintained at reflux for 10 minutes to complete the reaction. After acidification at pH 1 
1 with concentrated HC1, the precipitate is filtered off to provide- 0.120 g of the desired 
compound. 

TLC : CH2CI2 / MeOH 90/10 Rf= 0.50 

NMR: DMSO *H 8 (ppm): 3.55 (s,3H); 3.75 (s,3H); 4.4 (d,2H); 5.20 (s,2 H); 6.9 (d,2H); 
10 7.25 (d,2H); 7.40 (d,2H); 7.60 (d,lH); 7.85 (d,2H); 8.25 (dd,lH); 8.65 (s,lH); 9.2 (t,lH) 
12.9(bs,lH) 

IR : 3378,1702,1658,1645,1616,1506,1297,1248,1125,839,788,751 cm" 1 . 
m.p = 262.5 °C 
' ; HPLC: 100% 

15 Example 36: l-Methyi-2,4-diaxo-3-((E)-3-phenylaUy^ 

-6-carboxylic acid (beuzo[l^]dioxol-5-ylmetbyl)aniide 

0.100 g (0.28 mmol) of compound of Example 33 and 1 ml of anhydrous DMF are stirred 
with 0.060 g (0.42 mmol) of K2CO3. The mixture is maintained for 15 min, followed by 
addition of 0.085 g (0.42 mmol) of cinnamyl bromide. The mixture is maintained at 70°C 

20 for 2 hours. After concentration under vacuum, the residue is taken up in dichloromethane, 
washed with.H 2 0 and then dried over Na 2 SC>4. The solvent is removed and the product is 
purified by flash chromatography, eluting with a 95/5 gradient of CH 2 Cl2/MeOH. A 
solidification in ether provides 0.070 g (yield=5 1 %) of the desired compound. 
TLC: CH 2 Cl 2 /MeOH 95/5 Rf = 0.46 

25 NMR: DMSO ] H 8 (ppm): 3.55 (s,3H); 4.4 (d,2H); 4.75 (d,2H); 6.0 (s,2H); 6.3-6.4 
(m,lH); 6.6 (d,lH); 6.80-6.95 (m,3H); 7.2-7.35 (m,3H); 7.4 (d,2H); 7.55 (d,lH); 8.25 
(d,lH); 8.65 (s,lH); 9-25 (t,lH) 
IR: 1659,1643,1503,1477,1246,754 cm" 1 
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m.p. = 174°C 
HPLC:98.4% 

.t 

Example 37: Benzyl 3-benzyl-2 5 4-dioxo-l 5 2^,4-tetrahydroquinazoline-6-carboxylate 

A mixture of 0.5 g (1.7 mmol) of the compound of Preparation B, 0.44 g (1.7 mmol) of 
5 triphenylphosphine and 0.44 ml (4.3 mmol) of benzyl alcohol is stirred in 20 ml of THF. A 
solution of 0.27 ml (1.7 mmol) of DEAD in 10 ml of THF is added dropwise with stirring. 
Stirring is continued overnight at room temperature. The precipitate formed is filtered 
through Celite and the filtrate is concentrated under vacuum. The residue is dissolved in 
50 ml of ethyl acetate and washed successively with EfeO and then with saturated NaCl 
10 solution. After drying over MgSC>4 and concentration under vacuum, the crude product 
obtained is purified by flash chromatography on silica, eluting with a 50/50 mixture of 
hexane/EtOAc. The desired fractions are combined and the solvent is removed under 
vacuum to provide 0. 1 90 g (yield = 29%) of the ^desired crystalline compound. 
MS:m/z3872(M+H)+ 

15 NMR: DMSO *H 8 (ppm): 5.06 (s,2H); 5.34 (s,2H); 7.22-7.46 (m,10H); 820 (d,lH); 8.48 
(s,lH); 11.89 (s,lH) 

CHN(C 2 3Hi 8 N 2 04) calc(%): C = 71.49, H = 4.70, N* 7.25 
Found (%): C - 71.28, H = 4.94, N - 7,1 1 

Example 38: Benzyl 3-benzyl"l-methyl-2 5 4-dioxo-l,2 5 3 5 4'tetrahydroqutaazoline 
20 -6-carboxylate 

Me 

o o 

0.084 g (0.217 mmol) of the product of Example 37 is stirred with anhydrous THF in 
apparatus protected from moisture and under an inert atmosphere. 0.14 ml of 1.6M BuLi in 
hexane (0.224 mmol) is introduced The mixture is stirred for 10 minutes, followed by 
.25 addition of 0.04 ml (0.642 mmol) of methyl iodide. The THF is removed under vacuum. 
The residue is. dissolved in EtOAc and washed successively with H 2 0 and then with 

\ 
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saturated NaCl solution. After drying over MgS0 4 and concentration under vacuum, the 
crude product obtained is purified by flash chromatography on silica, eluting with a 50/50 
mixture of hexane/EtOAc. The desired fractions are combined and the solvent is removed 
under vacuum. The pale yellow product is solidified in ether; 
5 Weight: 0.049 g Yield = 56% MS : m/z 401 .2 (M+H)+ 

NMR: DMSO 'H 8 (ppm): 3.31 (s,3H); 5.12 (s,2H); 5.37 (s,2H); 7.21-7.60 (m,llH); 8.28 
(d,lH); 8.58 (s,lH) 

CHN (C24H20N2O4) calc(%): C - 71.99, H = 5.03, N- 7.00 
Found (%): C = 71.71, H = 5.25, N = 6.87 

10 Example 39: 4-Pyridylmethyl 3-benzyl-2,4-dioxo-l j2 5 3 } 4-tetrahydroquiaazoline 
-6-carboxylate 

The compound is obtained according to the procedure of Example 37, but using 
dichlordmethane as solvent, the product is obtained as- follows: 
'" ' ' MS: m/z 388.2 (M+H)+ 

15 NMR: DMSO l E 8 (ppm): 5.07 (s,2H); 5.41 (s,2H); 7.20-7.32 (m,6H); 7.43 (d,2H); 8.26 
(d,lH); 8.53-8.58 (m,3H); 1 1.93 (s,lH) 

CHN (C22H17N3O4: 0.3H 2 O) calc (%): C = 67.27, H = 4.52, N = 10.70 

• found (%): C = 67.32, H = 4.40, N = 10.47 

Example 40: 4-PyridyImethyl3-benzyl-l-methyl-2,4-dioxo-l,2^,4 
20 -tetrahydroquinazoline-6-carboxyIate 

The compound is obtained according to the procedure of Example 37, but using the 
compound of Preparation C and 4-pyridyicarbinol. 
MS: m/z 402.3 (M+H)+ 

NMR: DMSO l E 8 (ppm): 3.55 (s,3H);.5.14 (s,2H); 5.42 (s^H); 7.23-7.33 (m,5H); 7.43- 
25 7.45 (m,2H); 7.60 (d,lH); 8.32-8.36 (m,lH); 8.57-8.64 (m,3H) 

CHN (C23H 19 N 3 04. 0.14 H 2 0): calc (%): C - 68.39, H ~ 4.81, N = 10.40 

found (%): C = 68.40, H = 4.71, N = 10.38 



WO 02/064572 



PCT/EP02/01979 



89 



Example 41 : Benza[l,3]dioxol-5-ylmetItyl ^benzyl-2,4-dioxa-i;2£ 5 4- 
tetrahydroquinazoline-6-carboxylate 

0.100 g (0.337 mmol) of compound of Preparation B and 1 ml of anhydrous THF are 
placed in a round-bottomed flask protected from moisture. Jhe suspension is stirred and 
0.24 g (0.150 ml, 2.025 mmol) of thionyl chloride is added. The mixture is refluxed for 1 h 
30 min. After cooling, the solution is concentrated to dryness on a rotavapor. The 0.110 g 
of acid chloride obtained is used in the next stage without .further purification. 

0.080 g (0.51 mmol) of piperonyl alcohol, 1 ml of dichloromethane and 0.051 g (0.070 ml, 

1 

0.51 mmol) of triethylamine are introduced into a round-bottomed flask protected from 
moisture. The solution is cooled to 0°C. 

The above acid chloride suspended in 2.5 ml of dichloromethane is added to the solution. 
The mixture is stirred at room temperature for 48 hours. The precipitate obtained is filtered 
off. The 0.050 g is purified by recrystallization from aGetonitrile. 
Weight: 0.025 g Yield = 17% 
TLC: CH 2 Cl2/MeOH 95/5 Rf « 0.85 

NMR: DMSO ] H 6 (ppm): 5.1 (s,2H); 5.25 (s,2H); 6.05 (s,2H); 6.9-7.4 (m,9H); 8.2 
(d,lH); 8.5 (s,lH); 11.9 (bs,lH) 

IR: 1715,1650,1624,1446,1285,1262,1080,928,865,764 cm" 1 

m.p.-238.5°C 

HPLC:99.7% 

Example 42: Benzo[l,3]dioxol~5-ylmethyl 3-benzyH-methyI-2,4-di6xo-l,2,3,4 
-tetrahydroquinazoline-6-carboxylate 

The compound is obtained (0.140 g) according to the procedure of Example 41, but using 
the compound of Preparation C and piperonyl alcohol. 
TLC: CH 2 Cl 2 /MeOH 95/5 Rf = 0.85. 

NMR: DMSO l H 8 (ppm): 3.55 (s,3H); 5.15 (s,2H); 5.30 (s,2H); 6.05 (s,2H); 6.9-7,4 

(m,8H); 7.6 (d,lH); 8.25 (d,lH); 8.6 (s,lH) 

IR: 1716,1703,1659,1618,1447,1294,1227,1103, 935,813,763 cm" 1 
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m.p.= 199.5°C 
HPLC: 98.8% 



Example 43: Benzyl l-benzyl-Z^-dioxo-S-pyrid-^-ylmethyl-l^^^ 
-tetrahydroquinazoline-6-carbaxyIate 

5 0.5 g (1 .7 mmol) of compound obtained in the Step 3 of Example 20 in 1 5 ml of anhydrous 
THF is stirred and 0.2 ml (1.7 mmol) of benzyl chloride and 1.2 g (8.7 mmol) of K 2 C0 3 
are added. The mixture is stirred overnight at room temperature and treated as usual to 
provide the desired compound. 
MS: m/z 478.2 (M+EQ+ 

10 NMR: DMSO ! H 5 (ppm): 5.19 (s,2H); 5.35 (s,2H); 5.39 (s,2H); 7.25-7.45 (m,13H); 8.19 
(d,lH); 8.47-8.49 (m,2H); 8.62 (s,lH) 

CHN(C29H23N 3 0 4 ) calc(%): C - 72.94, H = 4.85, N = 8.80 
Found (%): C = 72.58, H - 4.79, N = 8.57 

Example 44: 4-Pyridylmethyl 2,4-dioxo-3<thien-2-yImetIiyl)-l,2,3,4 
15 -tetrahydroquinazoIine-6-carboxylate 

0.69 g (2.3 mmol) of compound obtained in Step 3 of Example 21 is treated according to 
the procedure of Example 37, using 4-pyridylcarbiriol. The product is obtained as follows: 
" MS: m/z 394.2 (M+H)+ 

NMR: DMSO 'H 8 (ppm): 5.21 (s,2H); 5.40 (s,2H); 6.93 (d,lH); 7.11 (m,lH); 7.28 
20 (d,lH); 7.40 (d,lH); 7.40 (m,2H); 8.24 (d,lH); 8.49-8.59 (m,3H) 
• CHN (C 2 oHi5N 3 04S-0. 13 CH 2 Cl 2 -0.03 (ether)) 
Calc(%): C = 59.81 H = 3.86, N = 10.33; 
. Found (%): C = 59.79, H = 3.82, N = 10.32 



I 



25 



Example 45: 4-PyridyhTiethyr3-(beuzo(l,3]dioxol-5-ylmethyl>2,4-dioxo-l s 2i3,4 
-tetrahydroquinazoIine-6-carboxylate 
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The compound is obtained (0.040 g) according to the procedure of example 37, but using 
the compound obtained hi the Step 3 of Example 28 and 4-pyridylcarbinol. The product is 
crystallized from methanol: 
TLC: CH 2 Cl 2 /MeOH 90/10 Rf= 0.70 
5 NMR: DMSO *H. 5 (ppm): 5.0 (s,2H); 5.70 (s,2H); 6.0 (s,2H); 6.85 (s,2H); 7.0 (s,lH); 7.4 
(d,lH); 7.95-8.05 (m,2H); 8.3-8.35 (m,lH); 8.60 (s,lH); 8.8-8.95 (m,2H); 12.0 (m,lH) 
IR: 1710,1670,1622,1501 ) 1440,1279,1236,1041,923;764 cm -1 
m.p. = 204.4°c' 
HPLC: 92.4% 

i 
\ 

10 Example 46: Benzyl S-beazyl^^-dioxo-l^jS^-tetrahydropyridoPjS-^pyrimidiae 
-6-carboxylate 



o o 

Step 1: 3-Benzyl-6-methyl-ljff-pyrido[2,3»i(lpyrimidiiie-2,4-dione 

20 g (1 1 1 mmol) of ethyl 2-amino-5-methylnicotinate and 200 ml of pyridine are brought 
15 to reflux. 13.7 ml (111 mmol) of benzyl isocyanate are added. Refluxing is continued 

overnight. After cooling, the precipitate is filtered off and washed with 2x100 ml of 

ethanol and 2x 100 ml of ether. 

Weight: 10 g in two crops Yield = 34% 

TLC: CH 2 Cl2/MeOH 90/10 Rf = 0.5 
20 NMR: DMSO l H 5 (ppm): 2.2 (s,3H); 5.0 (s,2H); 7.15-7.35 (m,SH); 8.1 (s,lH); 8.5 (s,lH) 

m.p. = 279°C 

HPLC: 97% 

Step 2: 3-Ben^l-2,4-dioxo-l 5 2 5 3,4-tetrahydr 
6-carboxylic acid 

25 . 3.0 g (11.2 mmol) of the product of the preceding Step 1, 100 ml of H 2 0, 7.1 g 
(44.9 mmol) KMn04 and 10 ml of NMP are introduced into a round-bottomed flask. The 
reaction medium is refluxed overnight The medium is filtered while hot The filtrate 
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crystallizes after cooling. After filtering off the new precipitate, the filtrate is treated with 
40 ml of Amberlite JR 120 (+) resin. The resin and acid mixture is filtered and the acid is 
extracted by washing with a 70/30 mixture of CBbCfe/MeQH. The solvent is removed 
under vacuum to provide 0.32 g of a white solid (yield = 10%). 

NMR: DMSO ! H 5 (ppm): 5.0 (s,2H); 7.15-7.25 (m,5H); 8.65 (s,lH); 9.1 (s,lH); 12.4 
(s,lH) 

Step 3: Benzyl 3-benzyl-2,4-dioxo-l,2,3,4-tetrahydropyrido[2^w/lpyriniidine- 
6-carboxylate 

The esterification of the compound of the preceding Step 2 is carried out by the procedure 
described in Example 37, using benzyl alcohol. 

After solidification in methanol, 0.040 g of the desired product is obtained (yield = 31%): 
TLC: CH 2 Cl 2 /MeOH 95/5 Rf= 0.8 

NMR: CDC1 3 l H 8 (ppm): 5.2 (s,2H); 5.4 (s,2H); 7.2-7.6 (m,10H); 9.05 (s,lH); 9.3 (s,lH); 
10.9 (s,lH) 
m.p. = 223°C 
HPLC: 93.1% 

Example 47: 4-Pyridylmethyl 3-benzyl-2 s 4-dioxo-l,2,3,4-tetrahydropyrido(2,3-dI 
pyrimldine-6-carboxyIate, 

H 




O O 



The compound is- obtained with a yield of 20% (0.050 g) according, to the procedure 
described in Example 37, but using the compound obtained in the Step 2 of example 46 
and 4-pyridylcarbinol. 
TLC: EtOAc/NRtOH 99/1 Rf = 0.6 

NMR: DMSO 'H 6 (ppm): 5.05 (s,2H); 5.4 (s,2H); 7.15-7.41 (m,5H); 7.45 (d,2H); 8.55 
(d,2H); 8.7 (s,lH); 9.15 (s,lH); 12.55 (s,lH) 
m.p. = 280°C 
HPLC: 97% 
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Example 48: 3-Benzyl-4-oxo-2-thioxo-l,2,3j4-tetrahydroqumazoline-6-carboxyUc acid 
(benzo[l,31dioxoI-5-ylmethyl)amide 

o o 

The synthesis is carried out according to Synthetic Scheme 1, using benzyl isothiocyanate 
5 during the cyclization to the 4-oxo-2-thioxoquinazoline. After saponification and 
amidation with piperonylamine, the expected compound is obtained. 
Weight: 0.100 g TLC: CH 2 Cl 2 /MeOH 95/5 Rf= 0.64 

NMR: DMSO l H 8 (ppm): 4.4 (d,2H); 5.65 (s,2H); 5.95 (s,2H); 6.75-6.95 (m,3H); 7.2-7.4 
(m,5H); 7.45 (d,lH); 8.2 (d,lH); 8.55 (s,lH); 9.2 (t,lH); 13.2 (bs,lH) 
10 IR: 1698,1636,1619,1528,1446,1194,1037,768 
m.p. = 249°C 
HPLC: 97.2% 

Example 49 : 4- [6-(4-Hy droxy-benzylcarbamoyl)-l- methyl-2,4-dioxo-l,4-dlhydro-2ff- 
quinazolin-3-ylmethyl]-benzoic acid 

15 

Into a stirred round-bottomed flask protected from moisture, 0.7 g (1.44 mmol) of 
compound of Example 34 and 70 ml of anhydrous dichloromethane are introduced. The 
mixture is stirred and 1.4 ml (14.4 mmol) of BBT3 in 7 ml of dichloromethane are added 
dropwise. After 2 hours of stirring at room temperature the reaction is complete. After an 
20 usual treatment, 0.280 g of the desired product is obtained (yield = 42%). 
TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0. 15 

NMR: DMSO l R 8 (ppm): 3.55 (s,3H); 4.35 (d,2H); 5.2 (s,2H); 6.65 (<UH); 7.10 (d,2H); 
7.40 (d,2H); 7.55 (d,lH); 7.85 (d,2H); 825 (d,lH); 8.60 (s,lH); 9.15 (t,lH); 9.2 (s,lH); 
12.8(bs,lH) 

25 IR : 3403, 2553, 1697, 1658, 1615, 1507, 1482, 1423, 1247, 1 109, 829, 752 cnf 1 
M.P. = 174.0 °C 
HPLC : 97.06 % 
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Example 50 : 3^4-Dimethylcarbamoyl-bcnzyI)-l-mcthyl-2 s 4-dioxo-l^^,4-tetrahydro 
quinazoIine-6-carboxylic acid 4-inethoxy-benzyIamide 

0.3 g (0.64 mmol) of the compdimd of Example 35 is treated with a 2M solution of 
dimethylamine in THF according to the procedure described in Example 1. The crude 
5 product is purified by chromatography on silica gel and concretized in ether to provide 
"0.160 g of the desired compound (yield : 49.9%). 
TLC : ,CH 2 C1 2 / MeOH 90/10 Rf= 0.70 

NMR:.CDC13 : H 5 (ppm): 2.90 (s,3H); 3.05 (s,3H); 3.60 (s,3fl); 3.80 (s,3H); 4.60 (d,2H); 
5.25 (s,2H); 6.60 (t,lH); 6.85 (d,2H); 7.3 (m,5H); 7.45 (d,2H); 8.25 ( d,lH); 8.50 (s,lH). 
10 IR : 3378, 1710, 1654, 1641, 1618, 1508, 1476, 1246,752 cm' 1 
M.P. = 189°C 
HPLC : 97 % 

' Example 51 :l-Methyl-3-(4-methylcarbamoyl-benzyl)-2,4-dioxo-l,2,3,4-tetrahydro 
-quinazoline-6-carboxyIic acid 4-methoxy-benzylamide 

15 The compound is obtained according to the procedure of Example 50 but using 
methylamine. 

TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.55 

NMR: DMSO l H 5 (ppm): 2.75 (d,3H); 3.55 (s,3H); 3.70 (s,3H); 4.40 (d,2H); 520 (s,2H); 
6.85 ( d,2H); 7.25 (d,2H); 7.35 (d,2H); 7.55 (d,lH); 7.75 (d,2H); 8.25 (q,lH); 8.35 (d,lH); 
20 8.60 (s,lH); 9.2 (t,lH). 

XR : 333$, 1708, 1654, 1 616, 1548, 1507, 1329, 1245, 1036, 825, 751 cm" 1 
M.P. - 255.1 °C 
HPLC : 97.0 % 

. Example 52: 3^AHyl-l-methyl-2,4-dioxo-l ,2^,4-tetraUydro-quiaazoline-6-carboxylic 
25 acid 4-methoxy-benzylamide 
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The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and 3-aIIyl 
bromide. 

NMR DMSO 'H 6 (ppm): 3.55 (s,3H); 3.8 (s,3H); 4.4 (d,2H); 4.55 (d,2H); 5.10-5.20 
5 (m,2H); 5.80-5.95 (m,lH); 6.9 (d,2H); 7.25 (d,2H); 7.55 (d,lH); 8.25 (d,lH); 8.6 (s,lH); 
9.25 (t,lH) 

IR: 1703, 1642, 1615, 1508, 1477, 1246, 765 cm" 1 
M.P. = 207°C 
HPLC : 98.9 % 

i 

10 Example 53 :l-Methyl-2,4-dioxo-3-(2-pyrrol-l-yI-ethyl)-l^^,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and 1(2- . 
bromoethyl)pyrrole. 

15 NMR: DMSO ! H 5 (ppm): 3.55 (s,3H); 3.7 (s,3H); 4. 15 (m,2H); 4.25 (m,2H); 4.40 (d,2H); 
5.90 (s,2H);.6.7'(s,2H); 6.90 (d,2H); 7.25 (d,2H); 7.55 (d,lH); 8.25 (d,lH); 8.55 (s,lH); 9.2 
(t,lH) 

IR : 3338, 1708, 1655, 1640, 1508, 1478, 1251, 117, 1032, 835, 734 cm" 1 
M.P. = 147°C 
20 HPLC: 96.6% 

Example 54: l-Methyl-2,4-dioxo-3-(prop-2-ynyl)-l^^,4-tetraliydro-quuiazoIine-6- 
carboxylic acid 4-methoxy-benzyiamide 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and prp-2-ynyI 
bromide. 

25 NMR DMSO ! H S (ppm): 3.15 (s,lH); 3.55 (s,3H); 3.7 (s,3H); 4.40 (d,2H); 4.70 (s,2H); 
6.90 (d,2H); 7.25 (d,2H); 7.55 (d,lH); 8.25 (d,lH); 8.60 (s,lH); 9.25 (t,lH). . 
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IR : 3265, 1710, 1667, 1635, 1501, 1326, 1249, 1036, 825, 783, 752 cm -1 
M.P. = 206°C 
HPLC : 97.7 % 

Example 55: l-Methyl-3-(3-methyl-but-2^nyl)-2,4-dloxo-l^^ J 4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

" The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and l-bromo-3- 
merayl-but-2-ene. 

NMR: DMSO *H 8 (ppm): 1.65 (s,3H); 1.75 (s,3H); 3.50 (s,3tt); 3.7 (s,3H); 4.40 (d\2H); 
4.55 (d,2H); 5.20 (t,lH); 6.90 (d,2H); 7.25 (d,2H); 7.55 (d,lH); 8.25 (d,lH); 8.60 (s,lH); 
9.25 (t,lH) 

BR : 3282, 1 705, 1659, 1634, 1500, 1314, 1246, 826 cm" 1 
MJP. = 187°C 
HPLC: 96.9% 

Example 56: l-Methyl-2,4-dioxo-3-(pyridm-2-ylmethyl)-l,2 J 3,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and 2- 
(bromomethyl)pyridine. 

NMR: DMSO l H 6 (ppm): 3.55 (s,3H); 3.7 (s,3H); 4.40 (d,2H); 5.25 (s,2H); 6.90 (d,2H); 
7.25 (m,3H); 7.35 (d,lH); 7.60 (d,lH); 7.70 (m,lH); 8.25 (d,lH); 8.40 (d,lH); 8.60 (s,lH); 
9.2 (t,lH) 

IR : 1702, 1658, 1643, 1618, 1508, 1476, 1331, 1248, 751 cm" 1 
M.P. = 156 °C 
HPLC: 99.5% 

Example 57: 3-Carbamoylmethyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoliae- 
6-carboxylic acid 4-methoxy-benzylamide 
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The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and 2-chloro- 
acetamide, 

NMft DMSO l H 5 (ppm): 3.55 (s,3H); 3.7 (s,3H); 4.40 (d,2H); 4.50 (s,2H); 6.90 (d,2H); 
5 7.20 (s,lH); 7.25 (d,2H); 7.55 (d,lH); 7.65 (s,lH); 8.25 (d,lH); 8.60 (s,lH); 9.25 (t,lH) 
IR : 1655,1531,1508,1477,1303,1249,752 cm* 1 
M.P. = 269°C 
. HPLC:99.2% 

i 

Example 58: l-Methyl-2,4-dioxo-3-(pyridin-3-y^ 
10 quin azoline-6-carb oxylic acid 4~methoxy-benzytemide 

i • 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the-Step 1 of the Example 34 and 3- 
(bromomethyl)pyridine. 

NMR: DMSO 'H 8 (ppm): 3.55 (s,3H); 3.7 (s,3H); 4.40 (d,2H); 5.20 (s,2H); 6.85 (d,2H); 
15 7.20-7.40 (m,3H); 7.55 (d,lH); 7.75 (d,lH); 8.25 (m,lH); 8.45 (d,lH);8.60 (m,2H); 9.20 
(t,lH) 

IR : 1699, 1660, 1615, 1500, 1479, 1249, 1032, 752, 712 cm" 1 

M.P.= 140°C 

HPLC:89.6% 

20 Example 59 : l-Methyl-S-Cl-methyl-piperidta-S-ylmethyO^^-dioxo-ljZ^^tetraliydro 
-quinazoline-6-carboxyIic acid 4-methoxy-benzylamide 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and 3- 
bromomcthyl-l-methyl-piperidine 
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NMR: DMSO X K 8 (ppm): 0.85-1.00 (m,lH); 1.30-1.45 (m,lH); 1.55-2.05 (m,5H); 2J0 

(s,3H); 2.60 (m,2H); 3.55 (s,3H); 3.75 (s,3H); 3.85 (d,2H); 4.40 (d,2H); 6.90 (d,2H); 7.25 

(d,2H); 7.50 (d,lH); 8.25 (d,lH); 8.60 (s,lH); 9.25 (t,lH) 

IR : 2926, 1655, 1641, 1508, 1247, 788 cm -1 

M.P. = 174°C 

HPLC:99.3% 

Example 60 :3-(4-Cyano-benzyI)-l-methyI-2,4-dioxo-l > 2^,4-tetrahydrQ-quinazob'ne> 
6-carboxylic acid 4-methoxy-benzylamide 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the Compound obtained in the Step 1 of the Example 34 and 4- 
(bromomethyl)benzonitrile 

NMR: DMSO ! H 5 (ppm): 3.55 (s,3H); 3.75 (s,3H); 4.40 (d,2H); 5.20 (s,2H); 6.90 (d,2H); 

725 (d,2H); 7.45-7.60 (m,3H); 7.75 (d,2H); 8.25 (d,lH); 8.60 (s,lH); 9.20 (t,lH) 

IR : 3411, 2216, 1708, 1649, 1616, 1251, 839, 765 cm" 1 

M.P. = 222°C 

HPLC::97.2% 

Example 61 : 3-(3-Cyano-benzyl)-l-metbyl-2,4-dioxo-l ,2,3,4-tetrahydro-quinazoKne- 
6-carboxylic add 4-methoxy-benzylamide 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 

using as substrates the compound obtained in the Step 1 of the Example 34 and 3- 

(bromomethyl)-benzonitriIe. 

TLC : CH 2 C1 2 / MeOH 90/10 Rf= 0.80 

NMR: DMSO ! H 5 (ppm) : 3.45 (s,3H); 3.70 (s,3H); 4.45 ( d,2H); 5.15 (s,2H); 6.90 
(d,2H); 7.25 (d,2H); 7.55 (m,2H); 7.70 (m,2H); 7.80 (s,lH); 8.25 (d,lH); 8.65 (s,lH); 9.20 
(UH). 

IR : 1708, 1660, 1618, 1503, 1477, 1335, 1247, 1 160, 952, 760, 718 cm -1 
M.P. = 201°C 
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HPLC:97.1% 

Example 62 : 3-(2-Methoxy-ethyl)-l-methyl-2,4-dioxo-l l 2,3,4-tetrahydro-quina2oIine- 
6-carboxyIic acid 4-niethoxy-bcnzyIamide 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and l-bromo-2- 
methoxy-ethane. 

NMR: DMSO l H 5 (ppm); 3.25 (s,3H); 3.55 (m,5H); 3.70 (s,3H); 4.15 (t,2H); 4.40 (d,2H); 

6.90 (d,2H); 7.25 (d,2H); 7.55 (d,lH); 8.25 (d,lH); 8.60 (s,lH); 9^20 (t,lH) 

IR :3274, 1709, 1660, 1633, 1514, 1249, 1030, 823 cm' 1 

M.P. = 200°b 

HPLC:99.2% 

Example 63 :3-(3-Methoxy-benzyl)-l-methyL-2,4-^^ 

-6-carboxylic acid 4-raethoxy-benzylaraide 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and 3- 
(bromomethyl>l-methoxyphenyl. 

NMR: DMSO l H 8 (ppm): 3.55 (s,3H); 3.70 (s,6H); 4.40 (d,2H); 5.10 (s,2H); 6.75-6.90 

(m,5H); 7.15-7.30 (m,3H); 7.55 (d,lH); 8.25 (d,lH); 8.60 (s,lH); 9.20 (t,lH) 

IR : 3387, 1704, 1657, 1640, 1616, 1509, 1250, 766 cm -1 

M.P.= 154°C 

HPLC:99.4% 

Example 64; 3-CyclopropylmethyW-methyl-2 3 4^ 

-6-carboxylic acid 4-methoxy-benzylamide 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and 
bromomethylcyclopropyl. 
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NMR: DMSO'H 6 (ppm): 0.40 (m,4H); 1.2 (m,lH); 3.55 (s,3H);3.70 (s,3H); 3.85 (d,2H); 
4.40 (d,2H); 6.90 (d,2H); 7.25 (d,2H); 7.55 (d,lH); 8.25 (m,lH); 8.60 (d,lH); 9.20 (t,lH). 
IR : 3282,1703, 1657, 1634, 1502, 1258, 1028, 829, 752 cm' 
M.P. = 209°C 
5 . HPLC:98.2% 

Example 65: l-Methyl-3-(2-morpholin-4-yl-cthyl)-2,4-dioxo-l J 2^,4-tetrahydro- 
quinazoline-6-carbaxyIic acid 4-raethoxy-benzyiar»lde 

The compound is obtained according to "the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and 4-(2- 
10 bromoethyl)morpholine. 

NMR: DMSO l H 6 (ppm): 2.40 (m,4H); 2.55 (m,2H); 3.50 (m,7H); 3.75 (s,3H); 4.10 
(t,2H); 4.40 (d,2H); 6.90 (d,2H); 7.25 (d,2H); 7.55 (d,lH); 8.25 (d,lH); 8.60 (s,lH); 9.20 
C1H) 

(! ' ' IR : 3419, 1707, 1656, 1612, 1506, 1475, 1246, 1111, 752 cm' 1 
15 M.P. = 135°C 
HPLC : 98.5 % 

Example 66; 3-Cyclohexylmethyl-l-methyl-2 1 4-dioxo-l^,3»4-tetrahydro-quina20line- 
6-carboxylic acid 4-methoxy-benzytamide 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
20 using as substrates the compound obtained in the Step 1 of the Example 34 and 
(bromomethyl)cyclohexane. 

NMR: DMSO J H 8 (ppm): 0.9-1.20 (m,5H); 1.5-1.85 (m,6H); 3.55 (s,3H); 3.70 (s,3H); 
3.80 (d,2H); 4.40 (d,2H); 6.90 (d,2H); 7.25 (d,2H); 7.50 (d,lH); 8.25 (m,lH); 8.60 (s,lH); 
9.20 (t,lH) 

25 IR : 3378, 2918, 1703, 1654, 1640, 1508, 1478, 1329, 1244, 789, 767 cm" 1 . 
M.P. = 183°C 
HPLC : 99.0 % 
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Example 67: l-Methyl-2,4-dioxo-3-(3-pheny[-propyl)-l ,2,3,4-tetrahydro-quinazoIine- 
6-carboxylic acid 4-methoxy-benzyIamide 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and 3- 
5 phenylpropyl bromide. 

NMR: DMSO l H 5 (ppm): 1.90 (m,2H); 2.65 (t,2H); 3.50 (s,3H); 3.70 (s,3H); 4.0 (t,2H); 
4.40 (d,2H); 6.85 (d,2H); 7.10-7.30 (m,7H); 7.50 (d,lH); 8.20 (m,lH); 8.60 (s,lH); 9.20 
(t,lH). ' ( . 

IR : 3395, 1704, 1641, 1615, 1509, 1477, 1327, 1245, 1032, 749 cm -1 
10 M.P. = 167°C 
HPLC:98.8% 

Example 68: 3-(4-Fluoro-benzyQ-l-methyl-2,4-^lioxo-l,2 ; 3,4-tetrahydro-quinazoline- 
6-carboxylic acid 4-methoxy-benzyIamide 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
15 using as substrates the compound obtained in the Step 1 of the Example 34 and 4- 
(bromomethyl)-fluorobenzene. 

NMR: DMSO 'H 8 (ppm) : 3.55 (s,3H); 3.70 (s,3H); 4.40 (d,2H); 5.1 (s,2H); 6.90 (d,2H); 
7.10 (t,2H); 7.25 (d,2H); 7.40 (m,2H); 7.50 (d,lH); 8.25 (m,lH); 8.60 (s,lH); 9.20 (t,lH) 
IR : 3395, 1704, 1641, 1615, 1509, 1477, 1327, 1245, 1032, 749 cm' 1 
20 M.P. = 180 °C 
HPLC:99.4% 

Example 69: 3-(2-(4-Diemylamino-phenyI)-2-oxo-ethyll-l-methyl-2,4-dioxo-l^^l > 4- 
tetrahydro-quinazoIine-6-carboxyIic acid 4-methoxy-benzylamide 
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The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and 2-Chloio- 
1 -(4-diethylamino-phenyl)-ethan- 1 -one. 

NMR: DMSO l H 5 (ppm): 1.15( t,6H); 3.30-3.50 (m,4H); 3.60(s,3H); 3.75 (s,3H); 4.45 
5 (d,2H); 5.35 (s,2H); 6.75 (d,2H); 6.90 (d,2H); 7.30 (d,2H); 7.65 (d,lH); 7.90 (d,2H); 8.30 
(m,lH); 8.60 (s,lH); 9.25 (t,lH) 

IR : 3370, 1670, 1655, 1596, 1504, 1258, 1242, 1 190, 808 cm" 1 
" J 'M.P. = 237 °C 
HPLC:97.0% 

10 

Example 70: Ethyl [6-(4-methoxy-benzy]carbainoyl)-l-methyl-2,4-dioxo-l,4-dihydro- 
2H-quinazolm-3-yl]-acetate 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and ethyl 2- 
i5' . chloro-acetate. 

NMR: DMSO 'H 8 (ppm): 1.20 (t,3H); 3.60 (s,3H); 3.70 (s,3H); 4.15 (q,2H); 4.40 (d,2H); 
4.70 (s,2H); 6.90 (d,2H); 7.25 (d,2H); 7.60 (d s lH); 8.30 (mJH); 8.60 (s,lH); 9.20 (t,lH) 
IR : 1711, 1668, 1637, 1508, 1247, 1212, 1032, 835, 752 an 1 
M.P. = 170 °C 
20 HPLC : 97.7 % 

Example 71 : S^-Hydroxy-ethyl^l-memyl-a^-dioxo-ljajS^-tetrahydro-quinazoline- 
6-carboxylic acid 4-methoxy-benzylamide 

The" compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and 2- 
25 bromoethan-l-ol. 

NMR: DMSO l B 8 (ppm): 3.50-3.65 (s,5H); 3.70 (s,3H); 4.05 (t,2H); 4.40 (d\2H);4.80 
(t,lH); 6.90 (d,2H); 7.25 (d,2H); 7.50 (s,lH); 8.25 (m,lH); 8.60 (s,lH); 9.25 (t,lH) 
IR : 3290, 1702, 1654, 1639, 1619, 1509, 1327, 1240, 1071, 835, 753 cm' 1 
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M.P. = 168°C 
HPLC:96.7% 

Example 72: Methyl 3-[6-(4-methoxy-benzyIcarbamoyl)-l-methyl-2,4-dioxo-l,4- 
dihydro-2ff-quinazolin-3-ylJ-propionate 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and methyl 3- 
bromo-propanoate. 

NMR: DMSO 'H 5 (ppm) : 2.60 (t,2H); 3.50 (s,3H); 3.60 (s,3H); 3.70 (s,3H); 4.20 (t,2H); 
4.40 (d,2H); 6.90 (d,2H); 7.25 (d,2H); 7.50 (d,lH); 8.25 (dd,lH); 8.60 (s,lH); 9.25 (t,lH) 
IR: 3411,2361, 1704, 1656, 1644, 1618, 1508, 1478, 1328, 1244, 853, 766 cm" 1 
M.P. = 154.8 °C 
HPLC:95.1% 

Example 73 :3-l6-(4-Methoxy-benzyk 

quinazolinh3-yI]-propionic acid 

The compound is obtained according to the procedure of the Step 2-4 of the Preparation B, 
but using as substrates the compound obtained in the Example 72. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf =.0.25 

NMR: DMSO ] H 8 (ppm) : 2.50 (t,2H); 3.55 (s,3H); 3.70 (s,3H); 4.15 (t,2H); 4.40 (d,2H); 
6.85 (d,2H); 7.25 (d,2H); 7.50 (d,lH); 8.25 (dd,lH); 8.55 (s 5 lH); 9.15 (t,lH); 12.3 (bs,lH) 
IR : 3395, 2353,. 1701, 1656, 1639, 1508, 1478, 1244, 1040, 839, 799, 754 an 1 
M.P. = 201.5 °C 
HPLC:96.4% . 

Example 74 : Ethyl 4-[6-(4-meth6xy-benzyIcarbamoylH-methyl-2,4-dioxo-l > 4- 
dihydro-2flf-quinazolin-3-yl]-butyrate 
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')*,*", 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and ethyl 4- 
bromobutyrate. 

NMR: DMSO J H 8 (ppm) : 1.10 (t,3H); 1.90 (q,2H); 2.30 (t^H); 3.55 (s,3H); 3.70 (s,3H); 
5 4.00 (bs,4H); 4.45 (d,2H); 6.90 (d,2H); 7.25 (d;2H); 7.50 (d,lH); 8.20 (dd,lH); 8.60 

.km); .9.15 (uh) 

IR : 3378, 2943, 1704, 1657, 1647, 1617, 1509, 1477, 1246, 1178, 1030, 751 cm" 1 
M.P. = 138.9 °C 
HPLC : 99.1 % 

10 Example 75 :4-[6-(4-Methoxy-ben2ylcarbamoyI)-l-methyl-2,4-dioxp-l,4-dihydro- 
2i/-quinazQlin-3-yI]-butyricaeid 

The compound is obtained according to the procedure of the Step 2-4 of the Preparation B, 
• - but using as substrates the compound obtained in the Example 74. 
15' TLC:CH 2 Cl 2 /MeOH 90/10 Rf =.0.50 

NMR DMSO l H 8 (ppm) : 1.80 ( q,2H); 2.25 ( t,2H); 3.50 (s,3H); 3.70 (s,3H); 4.0 (t,2H); 
4.40 (d,2H); 6.90 (d,2H); 7.25 (d,2H); 7.50 (d,lH); 8.25 (dd,lH); 8.60 (s,lH); 920 (t,lH); 
12.0(bs,lH) 

IR : 3346, 1691, 1651, 1637, 1512, 1234, 1248, 1178, 1024, 835, 752 cm 1 
20 M.P. = 165.6 °C 
HPLC: 99.1% 

Example 76: Methyl {4-[6-(4-methoxy-benzyIcarbamQyI)-l-methyl-2,4-dioxo-l,4- 
dihydro-2J?-quinazoHn-3-ylmethyll-phenyl}-acetate 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
25 using as substrates the compound obtained in the Step 1 of the Example 34 and methyl 4- 
(bromomethyl)phenyl acetate 
TLC : CH 2 Cl 2 / MeOH 90/10 Rf = 0.80 
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NMR: DMSO l H 5 (ppm) : 3.55 (s,3H); 3.60 (s,3H); 3.65 (s,2H); 3.70 (s,3H); 4.40 (d,2H);. 
5.15 (s,2H); 6.90 (d,2H); 7.10-7.35 (m,6H); 7.55 (<UH); 8.25 (dd,lH); 8.65 (s,lH); 9.20 
(t,lH) 

IR: 3370,2951, 1707, 1655, 1639, 1616, 1509, 1328, 1251, 1157, 1036, 766 cm' 1 
5 M.P. = 173.2 °C 
HPLC : 99.0 % 

Example 77 : {4-{6-(4-Methoxy-benzylcarbamoylH- 

quiaazoIin-3-ylmethyl]-phenyl}-acetic acid 

. i 

The compound is obtained according to the procedure of the Step 2-4 of the Preparation B, 
1 0 but using as substrates the compound obtained in the Example 76. 
TLC : CH 2 C1 2 /MeOH 90/10 Rf= 0.50 

NMR: DMSO 'H 8 (ppm) : 3.55 (s,2H); 3.60 (s,3H); 3.70 (s,3H); 4.40 (d,2H); 5.15 (s,2H); 
" - 6.90 (d,2H); 7.10-7.35 (m,6H); 7.55 (d,lH); 8.25 (dd,lH); 8.60 (s,lH); 9.20 (t,lH); 12.3 
(bs,lH) 

15 IR : 3378, 1706, 1653, 1640, 1616, 1508, 1330, 1249, 1149, 1032, 823, 766 cm 1 
M.P. = 165 °C 
HPLC : 96.7 % 

Example 78 : 3-(4-Dimethylcarba moylmethyl-benzyl)-l-methyl-2,4-dioxo-l ,2,3,4- 
tetrahydro-quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

20 The compound is obtained from the compound obtained in Example 77, which is 

transformed in situ into the acid chloride derivate by action of oxalyle chloride and then 

treated with a 2M solution of dimemylamine in THR 

TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.50 
• NMR DMSO 'H 5 (ppm) : 2.80 (s,3H); 3.0 (s,3H); 3.55 (s,3H); 3.60 (s,2H); 3.75 (s^H); 
25 4.40 (d,2H); 5.15 (s,2H); 6.90 (d,2H); 7.15 (d,2H); 7.25 ( d,4H); 7.55 (d,lH); 8.25 (d,lH); 

8.65 (s,lH); 9.20 (t,lH). 

1 

m. : 3308, 2926, 1706, 1665, 1640, 1504, 1474, 1320, 1250, 1133, 1036, 834 cm' 1 
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M.P. = 183°C 
HPLC:93.2% 

Example 79 :l-Methyl-2,4-dioxoO-[(E)-3-(pyridin-3-yl>aIlyIH,2 J 3,4-tetrahydro- 
quinazoIine-6-carboxyIic acid 4-methoxy-benzylamide 

5 The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
' ■>■ ; 1 ■ , mi- 
using as substrates the compound obtained in the Step 1 of the Example 34 and 3-((E)-3- 

chloro-propenyl)-pyridine. 

TLC : CH2CI2 / MeOH 90/10 Rf 0.63 

NMR: DMSO *H 8 (ppm) : 3.55 (s,3H); 3.75 (s,3H); 4.40 (d,2H); 4.75 (d,2H); 6.40-6.50 
10 (m,lH); 6.50-6.60 (d,lH); 6.90 (d,2H); 7.20-7.35 (m,3H); 7.55 (d,lH); 7.85 (d,lH); 8.25 
(d,lH); 8.40 (sjlH); 8.60 (d£H); 9.20 (t,lH). 
IR : 3395, 1703, 1643, 1509, 1479, 1254, 761 an 1 
M.P. = 200.0 °C 
' ' HPLC : 98.7 % 

15 Example 80 :l-Methyl-2,4^1ioxo-^3-[(E)-3-(pyridin-4-yl)-allyll-l^^ s 4-tetrahy(lro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 

using as substrates the compound obtained in the Step 1 of the Example 34 and 4-((E)-3- 

chloro-propenyl)-pyridine. 
20 TLC : CH2CI2 / MeOH 90/10 Rf = 0.43 

NMR: DMSO 'H 8 (ppm) : 3.55 (s,3H); 3.75 (s,3H); 4.45 (d,2H); 4.80 (d,2H); 6.55 

(d,lH); 6.60-6.70 (m,lH); 6.90 (d,2H); 7.25 (d,2H); 7.35 (d,2H); 7.55 (d,lH); 8.25 

(dd,lH); 8.45 (d,2H); 8.65 (s,lH); 9.20 (t,lH). 

IR : 3395, 1704, 1643, 1509, 1479, 1332, 1254, 980, 765 cm -1 
25 M.P. = 241°C 

HPLC: 98.1% 
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Example 81 :l-Methyl-2,4-dioxo-3-(4-sulfamoyl-benzyI)-l,2,3,4-tetrahydro 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and 4- 
bromomethyl-benzenesulfonamide. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.48 

NMR: DMSO *H 8 (ppm) : 3.55 (s,3H); 3.70 (s,3H); 4.40 (d,2H); 5.20 (s,2H); 6.90 (d,2H); 
7.25 (d,2H); 7.30 (s,2H); 7.50 (d,2H); 7.55 (d,lH); 7.75 (d,2H); 8.25 (d,lH); 8.60 (s,lH); 
9.2 (t,lH). 

IR : 3338, 1708, 1654, 1616, 1548, 1507, 1329, 1245, 1036, 825, 751 an 1 
MP. = 219.0 °C 

HPLC:94.9% ' 

Example 82 : 3-(4-MethanesulfonyI-benzyl)-l-methyl-2,4-dioxo-l,2^,4-tetrahydro- 
15 quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

The compound is obtained according to the Step 1-5 to 2-5 of the preparation B using 3-(4- 
methanesulfonyl-benzyl)-l -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydroquinazoline-6-carboxyhc 
acid 

NMR: DMSO l H 5 (ppm): 3.20 (s,3H); 3.55 (s,3H); 3.70 (s,3H); 4.40 (d^H); 5.25 (s,2H); 
20 6.90 (d,2H); 7.15 (d,2H); 7.50-7.60 (m,3H); 7.85 (d,2H); 8.30 (dd,lH); 8.60 (s,lH); 9.20 
(UH). 

IR : 3370, 1707, 1658, 1641, 1303, 1 148, 783 cm" 1 
M.P. = 210°C 
HPLC: 97.9 % 

25 Example 83 : 3-(4-Dimethylsulfamoyl-benzyl)-l-methyl-2,4-dioxo-l^,3,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

Step 1 : Methyl 3-(4-chlorosulfonyl-benzyl)-l-methyl-2,4-dioxo-l,2,3,4- 
tetrahydro-quinazoline-6-carboxylate 



5 



10 
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Into a stirred round-bottomed flask protected from moisture, 3.2 ml (47.5 mmol). of 
chlorosulfonic acid are introduced. The mixture is cooled with an ice bath and 2.2 g (6.80 
mmol) of compound obtained in the Step 1 of Preparation C are added slowly. After 3 
hours stirring at room temperature, the reaction mixture is poured in an mixture of water 
5 and ice. The precipitate is filtered and dried to provide 1.8 g of the desired product. 

NMR: DMSO ! H 8 (ppm) : 3.55 (s, 3H); 3.90 (s,3H); 5.15 (s,2H); 7.25 (m,2H); 7.50-7.60 
(m,3H); 8.25 (dd,lH); .60 (s, 1H). 

Step 2: Methyl 3-(4-dimethylsulfamoyl-benzyl>l-methyl-2,4-dioxo-l 5 2^,4" 
tetrahydro-quinazoIine-6-carboxylate 

10 To a stirred solution of 0,4 g (0.94 mmol) of the compound obtained in the preceding Step 
1 in 25 ml of dichloromethane are added 3.3 ml (66 mmol) of dimethylamine 2M in THF. 
After 1 hour, the reaction mixture is concentrated under vacuum. A chromatography on 
silica gel (dichloromethane/acetone: 98/2) provides 0.370 g (yield : 91%) of the desired 
product. 

15 NMR: DMSO l H 8 (ppm): 2.6 (s,6H); 3.6 (s,3H); 3.9 (s,3H); 5.25 (d,2H); 7.60 (m,3H); 
7.70 (m,2H); 8.25 (dd,lH); 8.60 (s,lH). 

Step 3 : 3-(4-Dimethylsulfamoyl-benzyl)-l-methyI-2,4-dioxd-l,2,3,4-tetrahydro 
quinazoline-6-carboxylic acid 

The compound is obtained according to the procedure of the Step 2-4 of Preparation B, 
20 using as substrate the compound obtained in the preceding Step 2. 

NMR: DMSO J H 8 (ppm): 2.60 (s,6H); 3.55 (s,3H); 5.25 (s,2H); 7.60 (m,3H); 7.70 
(m,2H); 8.25 (dd,lH); 8.60 (s,lH); 13.20 (bs,lH). 

Step 4: 3»(4-Dimethylsulfamoyl-ben2yl)-l"methyl-2,4-dioxo-l^A4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

25 The compound is obtained according to the procedure of the Example 1, but using 4- 
methoxybenzylamine. The desired compound crystallizes ' in a mixture of 
dichloromethane/ether. 
TLC : CH2CI2 / MeOH 90/10 Rf - 0.48 
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NMR: DMSO *H 8 (ppm) : 2.55 (s,6H); 3.55 (s,3H); 3.70 (s,3H); 4.40 (d,2H); 5.25 (s,2H); 
6.90 (d,2H); 7-25 (d,2H); 7.55-7.60 (m,3H); 7.60-7.70 (m,2H); 8.30 (d,lH); 8.65 (s,lH); 
9.20 (t,lH). 

IR : 1708, 1660, 1618, 1503, 1477, 1335, 1247, 1 160, 952, 760, 718 cm" 1 
M.P. = 112°C 
HPLC : 94.8 % 

Example 84 ; 3-[4-(2-DimethyIamino-ethy^^ 

l£ 5 3 3 4-tetrahydra-qmnazoliue-6-carboxylic acid 4-methoxy- 
benzylamide 

The compound is obtained according the procedure of Steps 1 to 4 of the Example 83 using 
tyN'-dimethylethylene diamine in the Step 2. The' desired compound crystallizes in a 
mixture of dichloromethane/ether. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf= 0.47 

NMR: DMSO l H 5 (ppm) : 2.0-2.15 (m,6H); 2.20-2.35 (m,2H); 2.75-2.85 (m,2H); 3.55 

(s,3H); 3.70 (s,3H); 4.40 (d,2H); 5.20 (s,2H); 6.85 (d,2H); 7.25 (d,2H); 7.45-7.65 (m,4H); 

7.65-7.80 (m,2H); 8.25 (d,lH); 8.60 (m,lH); 9.20 (m,lH). 

IR : 1707, 1656, 1618, 1508, 1477, 1326, 1249,.1155 cm" 1 

M.P.-114°C 

HPLC : 90.9 % 

Example 85 : l-Methyl-3-(4-raethy!suIfamoy^ . 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

Step 1 : Methyl l-methyl-3-(4-methylsulfamoyI-benzyI)-2,4-dioxo-l,2,3 5 4- 
tetrahydro-quinazoline-6-carboxylate 

The compound is obtained according the procedure of Steps 1 to 3 of the Example 83 using 
' "methylamine in the Step 2. 

Step 2 : l-Methyl-3-(4-methyIsulfamoylrbenzyl)-2,4-dioxo-l,2^3 5 4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzyIamide 
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0.2 g (0,5 mmol) of the compound obtained in the preceding Step 1 is dissolved in 10 ml of 

dichloroethane. The solution is cooled and 3.2 ml (6.4 mmol) of trimemylaluniinium 2M in 

toluene and 0.875 g (6.4 mmol) of 4-methoxy-benzylamine are added. The solution 

mixture is stirred overnight at room temperature and then 24 hours at 60°C. The solution is 
5 evaporated under vacuum and a chromatography over silica gel (dichloromethane/ether) 

provides 0.085 g (yield 32%) of the desired product. 

TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.60 
' k,i NMR: DMSO ! H 8 (ppm): 2.40 (d,3H); 3.55 (s,3H); 3.70 (s,3H); 4.40 (d,2H); 5.20 (s,2H); 

6.85 (d,2H); 7.25 (d,2H); 7.40 (q,lH); 7.50 (d,2H); 7.60 (d,lH); 7.70 (d,2H); 8.25 (d,lH); 
10 8.65 (s,lH); 9.2 (t,lH). 

IR : 3338, 1708, 1654, 1616, 1548, 1507, 1329, 1245, 1036, 825, 751 cm" 1 

M.P. = 217.0 °C 

HPLC:95.0% 

" - Example 86 : Methyl 3-[6-(4-methoxy-benzyIcarbamoyl)-l-methyl-2,4-dioxo-l,4- 
15 dihydro-2iy-quinazohn-3-yIniethyl]-benzoate 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 

using as substrates the compound obtained in the Step 1 of the Example 34 and methyl 3- 

(bromomethyl)benzoate. 

TLC : CH 2 G1 2 / MeOH 90/10 Rf = 0.80 
20 NMR: DMSO 'H 5 (ppm): 3.50 (s,3H); 3.70 (s,3H); 3.80 (s,3H); 4.40 (d,2H); 5.2 (s,2H); 

6.80-6.90 (m,2H); 7.2- 7.3 (m,2H); 7.4-7.5 (m,lH); 7.5-7.6 (m,lH); 7.6-7.7 (m,lH); 7.8- 

7.9 (m,lH); 7.95 (s,lH); 8.30 (d,lH); 8.60 (s,lH); 9.2 (t,lH). 

IR : 3254, 1 729, 1 705, 1 659, 1637, 1 502, 1299, 1249, 749 cnV 1 

M.P.= 193.5 °C 
25 ■ HPLC:100% 

Example 87 : 3-[6-(4-Methoxy-benzylcarbamoyl)-l-methyl-2,4-dloxo-l,4-dihydro- 
2 J 0 r -quinazolin-3-yImethyl]-benzoic acid 
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The compound is obtained according to the procedure of the Step 2-4 of the Preparation B 
using as substrate the compound of the Example 86. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.70 

NMR: DMSO 'H 8 (ppm): 3.60 (s,3H); 3.70 (s,3H); 4.45 ( d,2H); 5.20 (s,2H); 6.90 (d,2H); 
5 7.25 (d,2H); 7.40-7.45 (m,lH); 7.5-7.65 (m,2H); 7.80 (d,lH); 7.95 (s,lH); 8.20 ( d,lH); 
8.60 (s,lH); 9.2 (t,lH); 12.95 (s,lH) 

IR : 3400, 3190, 1705, 1659, 1646, 1616, 1510, 1247, 1197, 750 cm 1 

M.P.= 182°C . 

HPLC:98.8% 

1 
1 

1 0 Example 88 : (E) McthyM-[6K4-methox^ 

dihydri>2#-quiDazoIin-3-yJ]4>ut-2-enoate 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
- - using as substrates the compound obtained in the Step 1 of the Example 34 and methyl 4- 
bromocrotonate. 
.15 TLC : CH2CI2 / MeOH 90/10 Rf = 0.75 

NMR: DMSO ! H 8 (ppm): 3.55 (s,3H); 3.60 (s,3H); 3.70 (s,3H); 4.45 (d,2H); 4.75 (d,2H); 
5.9 (d,lH); 6.80-6.90 (m,2H); 6.9-6.95 (m,lH); 7.2-7.3 (m,2H); 7.55 (d,lH); 8.25 (d,lH); 
8.60 ( s,lH); 9.2 (t,lH). 

IR : 3408, 1708, 1644, 1617, 1507, 1477, 1280, 1248, 1036, 765 cm -1 
20 M.R= 107.9 °C 
HPLC:96.2% 

Example 89 : 4-(6-(4-Methoxy-ben^Icarbamoy^ 
2//-quinazoUn-3-yI]-but-2-enoicadd 



25 



The compound is obtained according to the procedure of the Step 2-4 of the Preparation B 
using as substrate the compound of the Example 88. 
TLC : CH2CI2 / MeOH 90/10 Rf = 0.50 



WO 02/064572 



PCT/EP02/01979 



NMR: DMSO l H 8 (ppm): 3.50 (s,3H); 3.70 (s,3H); 4,30 (d,2H); 4.70 (d,2H); 5.70-5.80 
(m,lH); 6.70-6.85 (m,lH); 6.90 (d,2H); 7.25 (d,2H); 7.50 (d,lH); 8.20-8.25 (m,lH); 8.60 
(s,lH); 9.2 (t,lH); 12.3 (bs,lH) 

IR : 3409, 1700, 1644, 1617, 1506, 1304, 1248, 767 an 1 
5 M.P. = 245.5 °C 
„ HPLC : 91.3 % 

Example 90 : Methyl 5-[6-(4-raetfaoxy-beii2ylcarbamoyl>l-metIiyl-2,4-dioxo-l,4- 
dmydro-2^^uin,azolin-3-ylmethyl]-fttraB-2-carboxylate 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
10 using as substrates the compound obtained in the Step 1 of the Example 34 and methyl 5- 
(chloromethyl)-2-furoate. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf=? 0.60 

NMR: DMSO ! H 5 (ppm): 3.55 (s,3H);.3.70 (s,3H); 3.75 (s,3H); 4.40 (d,2H); 5.20 (s,2H); 
( 6.55 (d,lH); 6.85 (d,2H); 7.25 (m,3H); 7.55 (d,lH); 8.25 (d,lH); 8.60 (s,lH); 9.2 (t,lH). 
15 IR : 3249,1711, 1664, 1636, 1503, 1446, 1299, 1250, 1148, 1023, 824, 765 cm -1 

M.P.= 195.5 °C 

HPLC : 99.2 % 

Example 91 : 5-[6-(4-Methoxy-ben2ylcarbamoyl)-l-methyl-2,4-dioxo-l,4-dihydro- 
2fl-quinazolin-3-ylmethyI]-f«ran-2-carboxyIic acid 

20 The compound is obtained by hydrolysis, in the presence of K2CO3 in a mixture of 
dioxane/water, of the compound of the Example 90. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0. 10 

NMR: DMSO l H 8 (ppm): 3.55 (s,3H); 3.70 (s,3H); 4.40 (s,2H); 5.20 (s,2H);6.50 (s,lH); 
6.90 (d,2H); 7.10 (s,lH); 7.25 (d,2H); 7.55 (d,lH); 8.25 (d,lH); 8.60 (s,lH); 9.2 (t,lH); 
25 13.05 (bs,lH). 

IR: 1711, 1661, 1618, 1505, 1477, 1326, 1248, 1141, 1024, 968, 824,787cm" 1 
M.P. = 198°C 
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HPLC: 100.0% 

Example 92: Methyl 5-[6-(4-raethoxy-benzyIcarbamayl)-l-methyl-2,4-dioxo-l,4- 

.i 

dihydro-2JEr-qumazolin-3-ylmetb.yl]-thiophene-2-carboxylate 

The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
5 using as substrates the compound obtained in the Step 1 of the Example 34 and methyl 5- 
bromomethyl-thiophene-2-carboxylate. This compound is obtained according to the 
procedure described in J. Med. Chem., 1998, 41 (1), 74-95. 
TLC : CH 2 Cli /MeOH 90/10 Rf= 0.20 

NMR; DMSO l R 8 (ppm): 3.55 (s,3H); 3.75 (s,3H); 3.80 (s,3H); 4.40 (d,2H); 5.30 (s,2H); 
10 6.90 (d,2H); 7.15 (d,lH); 7.25 (d,2H); 7.55 (d,lH); 7.60 (d,lH); 8.25 (d,lH); 8.60 (s,lH); 
9.2(t,lH). 

IR : 3249, 1707, 1660, 1635, 1515, 1326, 1294, 1092, 1036, 625, 749 cm" 1 
M.P. - 200.5°C 
HPLC : 91.5 % 

15 Example 93 : 5-[6-(4-Methoxy-benzykarbamoyl)-l-methy]-2,4-dioxo4,4-dihydro- 
2iF-quinazolin-3-ylmethyl]-thiophene-2-carboxyIic acid 

The compound is obtained by hydrolysis, in the presence of K2CO3 in a mixture of 

dioxane/water, of the compound of the Example 92. 
20 TLC : CH2CI2 / MeOH 90/10 Rf = 0.25 

NMR: DMSO j H 8 (ppm) : 3.55 (s,3H); 3.70 ( ,3H); 4.40 (d^H); 5.30 (s^H); 6.90 (<L2H); 

7.15 (d,lH); 7.25 (d,2H); 7.55 (m,2H); 8.25 (d,lH); 8.65 (s,lH); 9;2 (t,lH); 13.0 (m,lH). 

IR : 3241, 1705, 1662, 1632, 1541, 1325, 1246, 1032, 921, 826, 783 cm" 1 

M.P.= 198.5 °C 
25 HPLC : 92.2 % 

Example 94 : l-Methy!-3-(4-nitro-benzyI)-2,4-dioxo-lj2,3,4-tetrahydro-quinazoline- 
6-carboxylic acid 4-methoxy-benzylamide 
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The compound is obtained according to the procedure of the Step 2 of the Example 34 but 
using as substrates the compound obtained in the Step 1 of the Example 34 and 4- 
nitrobenzyl bromide. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf - 0.47 
5 , NMR: DMSO *H 5 (ppm): 3.55 (s,3H); 3.70 (s,3H); 4.40 (d,2H); 5.25 (s,2H); 6.90 (d,2H); 
7.25 (d,2H); 7.50-7.65 (m,3H); 8.15 (d,2H); 8.25 (d,lH); 8.65 (s,lH); 9.2 (t,lH). 
"iR : 1706,1661, 1618, 1513, 1477, 1345, 1248, 752 cm" 1 
M.P. = 129.0 °C . 
HPLC:100% . 

10 Example 95 : 3-(4-Amino-ben2yl)-l-methyl-2,4-dioxo-l,2,3 > 4-tetraliydro-quinazoIine- 
6-carboxylic acid 4-methoxy-benzyIajnide 

1 g (2.1 mmol) of the compound of Example 94 is hydrogenated with Pd/C in a mixture of 
( dichloromethane/methanol 80/20 v/v. After 2 hours of stirring under hydrogen atmosphere, 

the reaction mixture is filtered. The solvent is removed under vacuum and the crude 
15 product is concretized from a mixture of dichloromethane/ether to provide 0.800 g of the 

desired compound (yield: 85.8%). 

TLC : CH2CI2 / MeOH 90/10 Rf - 0.19 

NMR: DMSO *H 8 (ppm): 3.55 (s,3H); 3.70 (s,3H); 4.45 (d,2H); 4.90-5.05 (m,4H); 6.45 
(d,2H); 6.90 (d,2H); 7.05 (d,2H); 7.25 (d,2H); 7.50 (d,lH); 8.25 (d,lH); 8.60 (s.lH); 9.2 
20 (t,lH). 

IR : 3387, 1701, 1647, 1615, 1511, 1478, 1245, 789 cm" 1 

M.P. = 167 °C 

HPLC:99.0% 

Example 96 : 3-(4-Dimethylamino-benzyl)-l-metbyI-2,4-dioxo-l,2 I 3 J 4-tetrahydro- 
25 quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

To a round bottom flask protected from the moisture are added successively 0.220 g (0.5 
mmol) of the compound of Example 95 in 5 ml of CH3CN, and under stirring 0.150 g (5 
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mmol) of powder of paraformaldehyde, 0.095 g (1.5 mmol) of NaBHbCN and 100 p.1 of 
acetic acid. After 2 hours at room temperature and lh30 under reflux, the reaction mixture 
is taken up in dichloromethane and washed with a solution of NaOH 1M. The organic 
phase is decanted, washed, dried and then concentrated under vacuum. The product is 
5 recrystallized from acetonitrile to provide 0. 130 g (yield : 55%) of the desired compound. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf - 0.42 

NMR: DMSO ! H 8 (ppm): 2.80 (s,6H); 3.50 (s,3H); 3.70 (s,3H); 4.40 (d,2H); 5.00 (s,2H); 
6.60 (d,2H); 6.90 (d,2H); 7.15-725 (m,4H); 7.50 (d,lH); 8.20 (d,lH); 8.60 (s,lH); 92 
(UH). 

10 m : 1699, 1654, 1640, 1616, 1508, 1324, 1324 cm" 1 
M.P. - 205.0°C 
HPLC:98.9%" 

i * 

Example 97 : 3-(4-AcetyIammo-ben2yIH^ 

quiaazoline-6-carboxylic acid 4-raethoxy-benzylamide 

15 To a round bottom protected from the moisture is added 0.190 g (0.43 mmol) of the 
compound of Example 95 in 10 ml of dichloromethane. The solution is stirred and 36 jj! 
(40 mg, 0.51 mmol) of acetyl chloride and 72 jul of triethylamine are added. After 1 hour at 
room temperature 36 \il of acetyl chloride and 72 jul of triethylamine are added. After 1 
hour, the organic phase is washed with a solution of HQ 1M and dried. A chromatography 

20 over silica gel (dichloromethane/ether) provides 0.120 g (yield: 57%) of the desired 
product. 

TLC : CH 2 C1 2 / MeOH 90/10 Rf= 0.17 

NMR: DMSO l H 8 (ppm) : 2.0 (s,3H); 3.55 (s,3H); 3.70 (s,3H); 4:40 (d,2H); 5.05 (s,2H); 
6.90 (d,2H); 7.20-7.30 (m,4H); 7.45 (d,2H); 7,50 (d,lH); 8.25 (d,lH); 8.60 (s,lH); 9.2 
25 (t,lH);9.85(s,lH). 

JR : 3330, 1661, 1617, 1511, 1475, 1322, 1244, 825, 752 cm" 1 
MP. - 251.0 °C 
HPLC : 100.0 % 
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Example 98 : 3-{4^^-methylsulfonylanuna)-^^ 

tetrahydro-quinazoline-6-carfaoxyIic acid 4-methoxy-benzylamide 

The compound is obtained according to the procedure of the Example 97 using as 
substrates the compound obtained in the Example 95 and methanesulfonyl chloride. 
5 TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.40 ■ 

NMR: DMSO 'H 5 (ppm): 3.50 (s,6H); 3.55 (s,3H); 3.70 (s,3H); 4.40 (d,2H); 5.20 (s,2H); 
' 6.90 (d,2H); 7.25 (d,2H); 7.40-7.50 (m,4H); 7.55 (d,lH); 8.25 (d,lH); 8.65 (s,lH); 9.2 
(t,lH). 

IR : 1655, 1639, 1507, 1376, 1252, 1157, 905, 761 cm" 1 
10 M.P. = 198°C 

HPLC: 100.0% 

Example 99 : 3-(Benzofurazan-5-ylraethyl)-l-m^ 

quinazoIine-6-carboxyUc acid 4-methoxy-benzylamide 

t' ■ : 

The compound is obtained according to the procedure of the Step 2 of Example 34 using 
15 the compound obtained in the Step 1 of the Example 34 and 5-bromomethyl benzofurazan. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.80 

NMR: DMSO *H 5 (ppm): 3.55 (s,3H); 3.70 (s,3H); 4.40 (d,2H); 5.25 (s,2H); 6.90 (d,2H); 
7.25 (d,2H); 7.60 (m,2H); 7.90 (s,lH); 8.0 (d,lH); 8.25 (d,lH); 8.65 (s,lH); 9.2 (t,lH). 
IR : 2370, 1701, 1653, 1617, 1499, 1477, 1326, 1243, 1181, 1028, 881, 781 cm' 1 
20 M.P. = I40.5°C 
HPLC : 100.0 % 

Example 100 :3-[2-(4-FIuorophenoxy)-ethyl]-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

The compound is obtained according to the procedure of the Step 2 of Example 34 using 
25 the compound obtained in the Step 1 of the Example 34 and 4-fluorophenoxyethyl 
bromide. 

TLC : CH 2 Cl 2 / MeOH 90/10 Rf= 0.60 
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NMR: DMSO l H 8 (ppm): 3.55 (s,3H); 3.70 (s,3H); 4.20 (d,2H); 4.3-4.4 (m,2H); 4.4-4.50- 
(m,2H); 6.80-7.0 (m,4H); 7.0-7.1 (m,2H); 7.2-7.30 (m,2H); 7.4-7.5 (m,lH); 8.20-8.30 
(m,lH); 8.60-8.70 (m,lH); 9.2 (t,lH). 

IR : 1707, 1656, 1641, 1520, 1475, 1247, 1209, 1034, 828, 752 cm -1 
5 MJP.= 159.6 °C 
HPLC : 99.7 % 

Example 101 :3-(2-BenzenesuIfonyl-ethyl)-l-roethyl-2,4-dioxo-lA3,4rtetrahydro- 
quinazoline-6-carboxyIic acid 4-methoxy-benzylamide 

i 

The compound is obtained according to the procedure of die Step 2 of Example 34 using 
10 the compound obtained in the Step 1 of the Example 34 and 2-chloroethyl phenyl 
sulphone. 1 • 

TLC : CH 2 C1 2 / MeOH 90/10 Rf= 0.55 

NMR: DMSO 'H 5 (ppm): 3.50 (s,3H); 3.6-3.70 (m,2H); 3.75 (s,3H); 4.3 (d,2H); 4.4-4.50 
(m,2H); 6.90 (d,2H); 7.30 (d,2H); 7.4-7.7 (m,4H); 7.9 (d,2H); 8.20 (d,lH); 8.60 (s,lH); 9.2 
15 (t,lH). 

IR : 3274, 1708, 1663, 1638, 1514, 1499, 1249, 1 147, 1034, 825, 746 cm -1 
M.P. = 192.9°C 
HPLC : 96.0 % 

Example 102 :3-(3-fluoro-4-methoxy-benzyl)-l-methyl-2,4-di6xo-l^^,4-tetrahydro- 
20 quinazoline-6-carboxylic acid 4-methoxy benzylamine 

The compound is obtained according to the procedure of the Step 2 of Example 34 using 
the compound obtained in the Step 1 of the Example 34 and 4-cMoromethyl-2-fluoro-l- 
methoxy-benzene. 

TLC : CH2CI2 / MeOH 90/10 Rf = 0.80 
25 NMR: DMSO l H 6 (ppm): 3.55 (s,3H); 3.75 (s,3H); 3.80 (s,3H); 4.4 (d,2H); 5.10 (s,2H); 
6.90 (d,2H); 7.20 (m,5H); 7.55 (d,lH); 8.25 (d,lH); 8.65 (s.lH); 9.2 (t,lH). 
ER : 3411, 2362, 1705, 1644, 1617, 1513, 1325, 1275, 1246, 1028, 827, 786 on 1 
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MJP. = 136°C 
HPLC : 100.0 % 

Example 103 : l-Methyl-2,4-dioxo^ 

quinazoline-6-carboxylic acid 4-methoxy-benzylamide 




A solution of 3 g (6.6 mmol) of compound of the Example 60 in 100 ml of toluene, 1.3 g 
(19.8 mmol) of NaN 3 and 2.72 g (19.8 mmol) of triethylamine hydrochloride are heated at 
80°C under an inert atmosphere. After 5 hours, 10 ml of DMF are added and the reflux is 
maintained overnight After cooling, the precipitate is filtered and washed successively 

1 0 with AcOEt, MeOH and HC1 3N. The solid obtained is treated under reflux by a mixture of 
AcOEt/MeOH and filtered. A chromatography over silica gel (DMF with NH4OH 10%) 
provides 1.2 g of the desired compound (yield : 36%). 
, t , TLC : CH2CI2 / MeOH 80/20 Rf = 0.30 

NMR: DMSO *H 8 (ppm): 3.50 (bs,lH);.3.55 (s,3H); 3.70 (s,3H); 4.4 (m,2H); 5.20 (s,2H); 

15 6.90 (m,2H); 7.25 (m,2H); 7.50 (m,3H); 8.0 (m,2H); 8.3 (m,lH); 8.70 (s,lH); 9.2 (m,lH). 
M.P. = 286°C 
HPLC : 96.7 % 

Example 1 04 : l-Methyl»3-[4-(5-methyl-l,2,4-oxadiazol-3-yI)-benzyI]-2 s 4-dioxo-l,23,4^ 
tetrahydro-quinazoline-6-carboxylic acid 4-metboxy-beuzyIamide 

20 The compound is obtained according to the procedure of the Step 2 of Example 34 using 
the compound obtained in the Step 1 of the Example 34 and 3-(4~chloromethyl-phenyl)-5- 
methyl-[l,2,4]oxadiazole (which is obtained in 4 steps from 4-hydroxymethyl- 
benzonitrile). 

TLC : CH2CI2 / MeOH 95/5 Rf = 0.50 
25 NMR: CDC1 3 l H 8 (ppm): 2.60 (s,3H); 3.60 (s,3H); 3.80 (s,3H); 4.55 (rn^H); 5.25 (s,2H); 
6.60 (s,lH); 6.85 (m,2H); 7.30 (m,3H); 7.55 (m,2H); 7.90 (m,2H); 8.3 (m,lH); 8.50 (s,lH). 
M.P. = 235.0°C 
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HPLC : 95.1 % 

Example 105 :l-Methyl-3-[4^3-methyl-^^ 

tetrahydro-quiuazolin e-6-carboxylic acid 4-methoxy-benzylamide 

To a round bottom containing 4A molecular sieves, 5 ml of DMF, 76 mg (1.02 romol) of 
5 A^hydroxy-acetamidine and 25 mg (1.02 mmol) of NaH are introduced. The mixture is 
stirred for 15 minutes and 0.5 g (1.02 mmol) of compound of the Example 34 is added. The 
reaction is heated at 65°C for 4 hours and then filtered over Celite. The filtrate is poured 

onto 100 ml of water. The precipitate obtained is filtered, washed successively by ethanol, 

■ i* 

water and ether, and dried to provide 0.210 g (yield: 40%) of the desired compound. 
10 TLC : CMi / MeOH 95/5 Rf = 0.50 

NMR: DMSO *H 8 (ppm): 3.3 (s,3H); 3.55 (s,3H); 3.70 (s,3H); 4.40 (m,2H); 5.25 (s,2H); 
6.90 (m,2H); 7.25 (m,2H); 7.55 (m,3H); 8.0 (d,2H); 8.3 (m,lH); 8.60 (s,lH); 9.2 (m,lH). 
M.P. = 226.0°C 
HPLC : 98.6 % 

Example 106 :Methyl 2-chloro^-[6-(4-methoxy-benzylcarbamoylH-niethyl-2 > 4-4ioxo 
-1 ,4-dihydro-2ff-qmn azo!in-3-ylmethyl]-benzoate 

The compound is obtained according to the procedure of the Step 2 of Example 34 using 
the compound obtained in the Step 1 of the Example 34 and methyl 2-chloro-4- 
chloromethyl-benzoate. 

NMR: DMSO l H 5 (ppm): 3.55 (s,3H); 3.70 (s,3H); 3.80 (s,3H); 4.40 (d,2H); 5.20 (s,2H); 
6.90 (m,2H); 7.25 (m,3H); 7.60 (d,lH); 7.75 (d,lH); 7.95 (s,lH); 8.3 (m 3 lH); 8.70 (s,lH); 
9.2 (m,lH). 
M i P. = 229.0°C 
HPLC: 98.8 % 

Example 107:2-ChIoro-4-[6-(4-methoxy-benzylcarbamoyl)-l-methyi-2,4-dioxo-l,4- 
dihydro-2jBT-quittazoIm-.3--yImethylI-benzoicaci<l 



15 
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The compound is obtained by hydrolysis of the compound of Example 106 with a solution 
of aqueous methanol and K2CO3. 



TLC : CH 2 C1 2 / MeOH 90/1 0 Rf = 0.30 

NMR: DMSO 'H 8 (ppm): 3.55 (s,3H); 3.70 (s,3H); 4.40 (m,2H); 5.20 (s,2H); 6.85 
(m,2H); 7.20 (m,3H); 7.60 (m,lH); 7.70 (m,lH); 7.95 (m,lH); 8.3 (m,lH); 8.60 (s,lH); 9.2 
(m,lH); 13.2 (s,lH). 
M.P. = 216.0°C 
'*HPLC: 96.5 % 

Example 108 :l-Methyl-3-[4-(l-methyI-lff-tetrazol-S-yl)-benzyl]-2,4-dioxo-l^,3,4- 



The compound is obtained according to the procedure of the Step 2 of Example 34 using 
the compound obtained in the Step 1 of the Example 34 and 5-(4-chloromethyl-phenyl)-l- 
methyl- l/f-tetrazole 
TLC : CH2CI2 / MeOH 90/10 Rf - 0.40 

NMR: DMSO *H 5 (ppm): 3.55 (s,3H); 3.70 (s,3H); 4.10 (s,3H); 4.40 (m,2H); 5.20 (s,2H); 
6.80 (d,2H); 7.25 (d,2H); 7.50 (m,3H); 7.80 (m,2H); 8.2 (d,lH); 8.60 (s,lH); 9.2 (s,lH). 
M.P. = 143.0°C 
HPLC:100% 

Example 109 :l-Methyl-3-[4-(2-methyl-2£r-tetrazol-5-yl)-benzyl]-2 > 4-dioxo-l,2A4- 
tetrahydro-quinazoline-6-carboxylic acid 4-methoxy-benzylamide 



The compound is obtained according to the procedure of the Step 2 of Example 34 using 

the compound obtained in the Step 1 of the Example 34 and 5-(4-chloromethyl-phenyl)-2- 

methyl-2#-tetrazole. 

TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.50 



tetrahydro-quinazoline-6-carboxylic acid 4-methoxy-benzylamide 
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NMR: DMSO l H 8 (ppm): 3.50 (s,3H); 3.70 (s,3H); 4.40 (m,5H); 5.20 (s,2H); 6.90 
(m,2H); 7.25 (m,2H); 7.50 (m,3H); 8.0 (m,2H); 8.3 (d,lH); 8.60 (s,lH); 9.2 (m,lH). 
M.P. = 226.0°C 
HPLC:98.2°/o 

5 Example 110 :Methyl2-metlioxy^-[6-(4-methoxy-benzylcarbamoyl)-l-metliyl-2,4- 
dioxo-l,4-dihydro-2J3 r -quinazolia-3-ylmethyl]-benzoate 

The compound is obtained according to the procedure of the Step 2 of Example 34 using 

the compound obtained in the Step 1 of the Example 34 and methyl 4-bromomethyl-2- 

methoxy-benzoate. 
10 TLC : CH 2 C1 2 / MeOH 90/10 Rf - 0.60 

NMR: CDCI3 *H 5 (ppm): 3.60 (s,3H); 3.80 (s,3H); 3.85 (s,3H); 3.90 (s,3H); 4.55 (d,2H); 

5.20 (s,2H); 6.45 (m,lH); 6.80 (d,2H); 7.05 (d,lH); 7.20 (m,4H); 7.70 (d,lH); 8.3 (d,lH); 

8.50 (S,1H). 

M.P. = 170.0°C 
15 HPLC:98.6°/o 

Example 111 :2-Methoxy-4-[6-(4-methoxy-benzylcarbamoyl)-l-metbyl-2,4-dioxo-l,4- 
dihydro-25"-qainazolin-3-yImethyl]-benzoic acid 

The compound is obtained by. hydrolysis of compound of the Example 110 using as 
20 reagent K2CO3 in a mixture of methanol and water. After acidincation of the reaction 
. mixture, me precipitate obtained is filtered off to provide me desired product 
TLC : CH2CI2 / MeOH 90/1 0 Rf = 0.50 

NMR: DMSO l H 5 (ppm): 3.60 (s,3H); 3.70 (s,3H); 3.80 (s$H); 440 (s,2H); 5.15 (s,2H); 
6.90 (m,3H); 7.10 (s,lH); 7.30 (m^H); 7.60 (m,2H); 8.3 (m,lH); 8.60 (s.lH); 9.2 (m,lH); 
25 12.5(bs,lH). 
M.P. = 189°C 
HPLC: 100.0 % 
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Example 112 ;Methyi 2-hydroxy^-[6-(4-methoxy-ben2ylcarbamoyl)4--methyI-2,4- 
dioxo-l,4-dihydrO'2Jy-quijaazolin-3-yJniethyl]-ben2oate 

To a stiired solution of 1 g (1.93 mmol) of compound of the Example lllinlSmlof 

dichloromethane, maintained at 0°C, are added dropwise, under an inert atmosphere, 7.7 
5 ml (7.7 mmol) of BCI3 1M/1 in dichloromethane. After 15 minutes of stirring at 0°C and 1 

hour at room temperature, the reaction mixture is poured on ice and extracted by ethyl 
' acetate. The organic phase is dried and concentrated under vacuum. The precipitate 

obtained is purified by chromatography over silica gel (dichloromethane/methanol: 99/1) 

to provide 0.460 g (yield : 47%) of the desired product. 
10 TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.60 

NMR: DMSO *H 8 (ppm): 3.50 (s,3H); 3.70 (s,3H); 3.85 (s,3H); 4.40 (d£H); 5.10 (s,2H); 

6.85 (m,4H); 7.25 (d,2H); 7.55 (d,lH); 7.70 (d,lH); 8,3 (m,lH); 8.60 (s,lH); 9.2 (m,lH); 

10.5 (s,lH). 

M.P.= 205.0 °C 
15 ' HPLC : 100.0 % 

Example 113 :2-Hydroxy-4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4- 
dihydro-2£r-quinazoUn-3-yImethyl]-benzoic acid 

. The compound is obtained by hydrolysis of compound of the Example 112 using as 
20 reagent K2CO3 in a mixture of methanol and water. After acidification of the reaction 
mixture, the precipitate obtained is filtered off to provide the desired product. 
TLC : CH2CI2 / MeOH 90/1 0 Rf = 0.60 

NMR: DMSO *H 5 (ppm): 3.50 (s,3H); 3.70 (s>3H); 4.40 (d,2H); 5.15 (s,2H); 6.80 (m,4H); 
7.25 (m,2H); 7.55 (m,lH); 7.70 (d,lH); 8.3 (m,lH); 8.60 (s,lH); 9.2 (m,lH); 11.3 (bs,lH); 
25 13.8 (s,lH). 

M.P.= 262.0 °C 
HPLC : 98.2 % 

Example 114 rMethyl 2-methyl-4-l6-(4-metIioxy-benzylcarbamoyl)-l-metbyl-2,4- 
dioxo-l,4-dihydro-2ff-quinazolin-3-yImethyl]-benzoate 
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The compound is obtained according to the procedure of the Step 2 of Example 34 using 
the compound obtained in the Step 1 of *the Example 34 and methyl 4-bromomethyl-2- 
methyl benzoate: 

TLC : CH2CI2 / MeOH 90/10 Rf = 0.80 

NMR: DMSO l H 5 (ppm): 2.5 (s,3H); 3.50 (s,3H); 3.70 (s,3H); 3.80 (s 3 3H); 4.40 (s 3 2H); 
5.10 (s,2H); 6.90 (m,2H); 7.25 (m,4H); 7.50 (d,lH); 7.70 (d,lH); 8.2 (m,lH); 8.60 (s,lH); 
9.2(s,lH). 
M.P. = 167.0°C 
HPLC: 100.0% 

1 

Example 115 :2-Methyl-4-l6-(4-methoxy-bOT 

dihydrO"2J3-quinazolin-3-ylmethyl]-benzoic acid 

The compound is obtained by hydrolysis of compound of the Example 1 14 using first as 
reagent K2CO3 in a mixture of methanol and water, and secondly LiOH in reflux for 2 
days. After acidification of the reaction mixture, the precipitate obtained is filtered off to 
provide the desired compound. 
TLC : CH2CI2 / MeOH 90/10 Rf = 0.50 

NMR: DMSO *H 5 (ppm): 2.5 (s,3H); 3.55 (s 5 3H); 3.80 (s,3H); 4.40 (d^H); 5.10 (s,2H); 
6.80 (d,2H); 7.25-7.1 (m,4H); 7.55 (m,lH);7.75 (m,lH); 8.2 (d,lH); 8.60 (s,lH); 9.2 
(t,lH); 12.7 (s,lH) 
M.P. - 179.0 °C 
HPLC: 95.6% 

Example 116 rl-Methyl^^-dioxo-S-Cpyridin-^methyO-l^^^-tetrahydro- 

quinazoline-carboxylic acid (benzo{l^ldioxol-5-ylmethyl)-amide 

Step 1 : Methyl 2 5 4-dioxo-l-methyl-3-(pyridine-4-ylmethyl)-l,2,3,4-tetrahydro- 
qu in azolin e-6-carb oxylate 

The compound is obtained according to the procedure of the Step 4 of Example 15 using 
the compound obtained in the Step 2 of the Example 20. 
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Step 2: 2,4-Dioxo-l-methyl-3-(pyri 

quinazoline-6-carboxylic acid 

The compound is obtained according to the procedure of the Step 2-4 of the Preparation B 
using the compound obtained in the preceding Step 1. 

5 . Step 3: l-MethyI-2,4-dioxo-3-(pyridin-4-methyl)-l,2^,4-tetrahydro- 

quinazoline-6-carboxylic acid (benzo[l,3]dioxol-5-yImethyI)-amide 

To a stirred solution of 0.2 g (0.65 mmol) of compound obtained in the preceding Step 2 in 
7 ml of dichloromethane are added 0.113 g (0.65 mmol) of EDO, 0.080 g (0.65 mmol) of 
HOBT and 0.064 g (0.060 ml, 0.65 mmol) of 3,4-methylenedioxy-benzylamine. After 20 
10 hours of stirring at room temperature and an usual treatment, 0.140 g (yield: 48%) of the 
desired product are obtained. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.80 

NMR: DMSO ! H 5 (ppm): 3.60 (s,3H); 4.40 (d,2B); 5.20 (s,2H); 6.0 (s,2H); 6.80-6.95 
!; ' • (m,3H); 7.25-7.35 (m,2H); 7.55-7.60 (m,lH); 8.25-8.35 (m,lH); 8.45-8.50 (m,2H); 8.65 
15 (s,lH); 9.20 (t,lH). 

DR. : 3265, 1707, 1663, 1618, 1501, 1490, 1254, 1037, 925 cm -1 

M.P. = 161.7°C 

HPLC : 94.6 % 

Example 117 :l-Methyl-2,4-dioxo-3-(pyridin-4-ylmethyl)-l,2,3,4-tetrahydro- 
20 quinazQline-carboxylic add 4-metUoxy-benzylamide 

The compound is obtained according to the procedure of the Step 3 of Example 116 using 
the compound obtained in the Step 2 of the Example 1 16 and 4-memoxy-benzylamine. 
0.280 g (yield : 25%) of the desired product is isolated after a chromatography over silica 
gel. 

25 TLC : CH2CI2/ MeOH 90/10 Rf= 0.70 

NMR. DMSO ! H 5 (ppm): 3.60 (s,3H); 3.70 (s,3H); 4.40 (d,2H); 5.15 (s,2H); 6.80 (d,2H); 
7.2-7.3 (m,4H); 7.55-7.60 (m,lH); 8.25-8.30 (m,lH); 8.45 ( d,2H); 8.60 (s,lH); 9.20 
(m,lH). 
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IR : 3231, 1706, 1657, 1625, 1505, 1324, 1248, 1039, 827 cm"' 
M.P. = 180.7 °C 
HPLC:94.3% ■ 

Example 118 :l-Methyl-2,4-dioxo-3-(pyri 
5 <juinazoline-6-carboxylic acid 4-hydroxy-benzylamide 

To a stirred solution of 0.280 g (0.67 mmol) of compound of the Example 117 in 20 ml of 
dichloromethane, maintained at 0°C, are added, under an inert atmosphere, 1.7 g (0.63 ml, 
6.7 mmol) of BBr3 in 2 ml of dichloromethane. After 20 miiiutes of stirring at room 
temperature, the reaction mixture is poured on a saturated solution of NaHCC>3, decanted, 
10 and extracted! The organic phase is dried and concentrated under vacuum to provide 0.150 
g (yield: 53.4%) of the desired product , . 

TLC : CH 2 C1 2 / MeOH 90/10 Rf - 0.60 

NMR: DMSO l H 5 (ppm): 3.60 (s,3H); 4.40 (d,2H); 5,20 (s,2H); 6.70 (d,2H); 7.15 (d,2H); 
7.3 (d,2H); 7.55-7,60 (m,lH); 8.30 (<UH); 8.50 (d,2H); 8.65 (s,lH); 9.20 (m,lH); 9.30 
15 (s,lH) 

IR:3388, 1701, 1656, 1639, 1615, 1508, 1251,830,772, 751 cm' 1 
M.P. = 137.7°C 
HPLC:9U% 

Example 119 :Methyl 4-[6-(3-methoxy-benzylcarba^ 

dihydro-2if-quinazolin-3-ylmethyl]-benzoate 

Step 1 : Benzyl 3-(4-raethoxycarbonyl-benzyl)-2,4-dioxo-l,2,3,4-tetrahydro- 
quinazoline -6-carboxyIate 
The compound is obtained according to the procedure of Step 1-5 to Step 2-5 of the 
Preparation B using, in Step 1-5, 4-amino-isophtalic acid 1-benzylester 3-methyl ester and 
methyl 4-aminomethyl benzoate. The desired product is purified by reflux in methanol. 
TC 1 CH2CI2 / MeOH 95/5 Rf = 0.65 

NMR: DMSO ! H 8 (ppm): 3.8 (s, 3H); 5.10 (s,2H); 5.35 (s,2H); 7.20-7.80 (rri,8H); 7.80- 
7.90 (m,2H); 8.20-8.30 (m,lH); 8.50 (s,lH); 11.90 (s,lH). 
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HPLC:97.0% 

Step 2 : Benzyl 3-(4-methoxycarbonyI-benzyl)-l-methyl-2,4-dioxo-l^^,4- 
tetrahydro-quinazoIine-6-carboxylate 

The compound is obtained according to the procedure of the Step 4 of the Example 15 
using the compound obtained in the preceding Step 1. 
TLC : CH 2 CI 2 / MeOH 95/5 Rf = 0.65 

NMR: DMSO *H 8 (ppm): 3.60 (s,3H); 3.80 (s,3H); 5.20 (s,2H); 5.35 (s,2H); 7.30-7.60 
(m s 8H); 7.80-7.90 (m,2H); 8.2<>8.30 (m,lH); 8.60 (s,lH). 
HPLC : 97.0 % 

Step 3 : 3-(4-Methoxycarbonyl-ben^ 
quinazoline-6-carboxyIic acid 

To a stiired solution of 10.8 g (23.6 nimol) of the compound obtained in the preceding Step 
2 in 120 ml of dichloromethane and 80 ml of methanol, are added 3.2 g of Pd/C at 10%. 
The reaction mixture is stirred under hydrogen atmosphere for 1 hour at room 
temperature, followed by filtration over Celite. The filtrate is concentrated under vacuum 
to give a first crystallized crop. The unsoluble part is extracted three times by a mixture of 
methanol/water/saturated solution of NaHC03. The organic phases are gathered and 
acidified to pH 1 by a concentrated solution of chlorhydric acid, to give to a second crop 
corresponding to the desired product. The two crops are put together and dried under 
vacuum to provide 6.9 g of the desired product (yield : 79%). 

NMfc: DMSO l H 8 (ppm): 3.60 (s,3H); 3.80 (s,3H); 5.20 (s,2H); 7.40 (dd,2H); 7.60 
(dd,lH); 7.90 (dd,2H); 8.30 (dd,lH); 8.60 (s,lH); 13.20 (bs,lH). 
HPLC : > 97.0 % 

Step 4 : Methyl 4-[6-(3-methory-benzylcarbanioyl)-l-methyl~2,4-dioxo-l,4- 
dihydro-2J3-quinazolin-3-yImethyl]-benzoate 

The compound is obtained according to the procedure of the Example 1 using the 
compound obtained in the preceding Step 3 and 3-methoxy-benzylamine. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf - 0.70 
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NMR: DMSO 'H 8 (ppm): 3.55 (s,3H); 3.70 (s,3H); 3.80 (s,3H); 4.45 (d,2H); 5.20 (s,2H); 
6.80 (d,lH); 6.90 (m,2H); 7.25 (m,lH); 7.45 (d,2H); 7,55 (d,lH); 7.85 (d,2H); 8.25 (d,lH); 
8:60 (s,lH); 9.25 (t,lH). 

IR : 3435, 2361, 1716, 1703, 1666, 1617, 1498, 1455, 1282, 1125, 839, 749, cm" 1 
5 M.P. = 199.0°C 
HPLC : 98.6 % 

Example 120 :4-l6-(3-Mcthoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4-dihydro-2jH r 
-quinazolin-3-ylmethyl]-benzoic acid - 

The compound is obtained by hydrolysis of compound of the Example 119 using as 
10 reagent K2CO3 in a mixture of methanol and water under reflux for 8 hours. After 
acidification of the reaction mixture, the precipitate obtained is filtered off to provide the 
desired product. 

TLC : CH2CI2 / MeOH 90/10 Rf= 0.40 

NMR: DMSO *H 8 (ppm) : 3.55 (s,3H); 3.75 (s,3H); 4.45 (d,2H); 5.20 (s,2H); 6.80 (d,lH); 
15 6.90 (m,2H); 7.25 (t,lH); 7.45 (d,2H); 7.55 (d,lH); 7.85 (d,2H); 8.25 (d,lH); 8.65 (s,lH); 
9.25 (t,lH); 12.85 (bs,lH) 

BR : 3395, 2345, 1719, 1647, 1616, 1501, 1310, 1238, 1052, 839, 781, 751 cm"' 

MJ\=279.0°C 

HPLC: 97.4% 

20 Example 121 :MethyI 4-[l-methyl-6-(4-methylsulfanyI-benzylcarbamoyl)-2,4-dioxo- 
1 ,4-dihydro-2#-quinazoUn-3-ylmethyl]-benzoate 

The compound is obtained according to the procedure of the Example 1 using the 
compound obtained in the Step 3 of Example 119 and 4-memylthio-benzylamine. 
TLC : CH2CI2 / MeOH 90/10 Rf = 0.80 
25 NMR: DMSO •H 8 (ppm) : 2.45 (s,3H); 3.55 (s,3H); 3.80 (s,3H); 4.45 (d,2H); 5.20 (s,2H); 
7.20 (m,4H); 7.45 (d,2H); 7.55 (s,lH); 7.90 (d,2H); 8.25 (d,lH); 8.60 (s,lH); 9^0 (t,lH). 
m : 3395, 1708, 1656, 1641, 1508, 1479, 1330, 1280, 1254, 1117, 783, 749, an 1 
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M.P. = 172 °C 
HPLC:99.2% 

Example 122 :4-[l-Methyl-6-(4-methylsulfanyK^^ 

dihydro-2J7-quinazolin-3-ylmethyl]-benzoic acid 

5 The compound is obtained by hydrolysis of compound of the Example 121 using as 
w 'reagent K2CO3 in a mixture of methanol and water under reflux for 48 hours. After 
acidification of the reaction mixture, the precipitate obtained is filtered off to provide the 
desired product. 

TLC : CH2CI2 / MeOH 90/10 Rf = 0.35 
10 NMR: DMSO l H 6 (ppm): 2.45 (s,3H); 3.55 (s,3H); 4.45 (d,2H); 5.20 (s,2H); 7.25 (m,4H); 

7.40 (d,2H); 7.55 (d,lH); 7.85 (d,2H); 8.25 (d,lH); 8.60 (s,lH); 9.25 (t,lH); 12.85 (bs,lH); 

IR : 1705, 1656, 1642, 1616, 1479, 1330, 1247, 1101, 1020, 760, 751 cm" 1 

M.P. = 171°C 
< ; HPLC : 98.0 % 

15 Example 123 :Methyl 4-[l-methyl-2,4-dioxo-6-(4-trilluoromethoxy-benzyIcarbamoyl) 
-l,4-dihydro-2ff-quinazolin-3-ylmethyl]-benzoate 

The compound is obtained according to the procedure of the Example 1 using the 
. compound obtained in the Step 3 of Example 119 and 4-trifluoromemoxy-benzylamine. . 
20 TLC : CH 2 C1 2 / MeOH 95/5 Rf = 0.35 

NMR: DMSO l H 5 (ppm): 3.55 (s,3H); 3.80 (s,3H); 4.50 (d,2H); 5.20 (s,2H); 7.30 (d,2H); 

7.35-7.50 (m,4H); 7.55 (d,lH); 7.90 (d,2H); 8.25 (d,lH); 8.65 (s.lH); 9.30 (t,lH). 

IR : 1712, 1656, 1639, 1506, 1274, 1156, 1104, 751 cm -1 

M.P. = 212°C 
25 HPLC : 99.6 % ' 

Example 124 :Methyl 4-[6-(4-fluoro-benzylcarbamoyI)-l-methyl-2,4-dioxo-i,4- 
dihydro-2fl-quinazolin-3-ylmethyl]-benzoate 



WO 02/064572 



PCT/EP02/01979 



129 

The compound is obtained according to the procedure of the Example 1 using the 
compound obtained in the preceding Step 3 and 4-fluor.obenzylamine. 
TLC : CH 2 C1 2 / MeOH 95/5 Rf = 0.45 

NMR: DMSO 'h 5 (ppm): 3.55 (s,3H); 3.80 (s,3H); 4.45 (d,2H); 5.20 (s,2H); 7.10-7.20 
5 (m,2H); 7.30-7.40 (m,2H); 7.40-7.50 (d,2H); 7.55 (d,lH); 7.85 (d,2H); 8.25 (d,lH); 8.65 
(s,lH); 9.25 (t,lH). 

IR : 1709, 1657, 1618, 1499, 1264, 768, 749, 716 cm -1 
MP. = 198 °C 
HPLC : 98.2 % 

i 

10 Example 125 :4-[6-(4-Fluoro-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4-dihydro-2fl- 
quinazoIin-3-ylmethyl]-benzoic acid 

i 

The compound is obtained according to the procedure of the Step 2-4 of the Preparation B 
using the compound obtained in the Example 124. 
TLC : CH 2 C1 2 / MeOH 95/5 Rf= 0.25 
15 NMR: DMSO ! H 8 (ppm): 3.55 (s,3H); 4.45 (d,2H); 5.20 (s,2H); 7.10-7.20 (m,2H); 7.30- 
7.40 (m,2H); 7.45 (d,2H); 7.55 (d,lH); 7.90 (d,2H); 8.25 (d,lH); 8.65 (s,lH); 9.25 (t,lH); 
12.90 (bs,lH) 

IR : 3661, 2765, 1710, 1649, 1617, 1505, 1224, 829, 752 cm' 1 
M.P. = 272°C 
20 HPLC : 98.0 % 

Example 126 :Methyl 4-{6-[(benzofurazau-5-yImethyI)»carbamoyI]-l-methyI-2,4- 
dioxo-l 5 4-dihydro-2fr-quinazolin-3-ylmethyl}-benzoate 

The compound is obtained according to the procedure of the Example 1 using the 
25 compound obtained in the Step 3 of Example 119 and C-benzo&razan-5-yl-methylamine, 
which is obtained from 5-bromomethyl-benzofizrazan by reaction in a first step with 
sodium diformylamide in acetonitrile at 70°C overnight, and in a second step by a 
treatment for 2 hours under reflux to a solution of ethanol/HCl 5%. 
TLC : CH 2 C1 2 / MeOH 95/5 Rf = 0.70 
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NMR: DMSO 'H 5 (ppm): 3.55 (s,3H); 3.85 (s,3H); 4.65 (d,2H); 5.25 (s,2H); 7.45 (d,2H); 
7.60 (d,2H); 7.90 (m,3H); 8.00 (d,lH); 8.30 (d,lH); 8.65 (s,lH); 9.40 (t,lH). 
IR : 3257, 1731, 1702, 1659, 1619, 1506, 1419, 1281, 1109, 877, 769, 751 cm" 1 
M.P. = 234°C 
HPLC : 98.6 % 

.„ Example 127: 4-{6-[(Benzofurazan-5-ylmethyl)-carbamoyl]-l«methyl-2,4-dioxo-l,4- 
dihydro-2Jy-quinazolin-3-ylmethyl}-benzoic acid 

The compound is obtained according to the procedure of the Step 2-4 of the Preparation B 
using the compound obtained in the Example 126. After acidification, the precipitate is 
filtered off. 

TLC : CH 2 C1 2 / MeOH 95/5 Rf = 0.35 

NMR: DMSO l H 6 (ppm): 3.55 (s,3H); 4.60 (d,2H); 5.20 (s,2H); 7.40 (d,2H); 7.60 (d,2H); 
7.85 (d,3H); 8.00 (d,lH); 8.25 (d,lH); 8.65 (s,lH); 9.40 (t,lH); 12.9 (bs,lH). 
IR : 3249, 1708, 1662, 1617, 1479, 1427, 1322, 1250, 1008, 879, 790, 754 cm" 1 
M.P. = 276°C 
HPLC : 97.6 % 

Example 128 :Methyl 4-[6-(4-methoxy-benzylcarbamoyl)-2,4-dioxo-l,4-dihydro-2J5r- 
quinazolin-3-ylmethyl]-benzoate 

Step 1 : 4-Amino-isophtalic acid 3-methyl ester 
The compound is obtained according to the procedure of the Step 3of the Example 119 
using as substrate 4-amino-isophtalic acid 1-benzylester 3-methyl ester. 

Step 2: 6-Amino-iV-(4-methoxy-benzyI)-isophtalamic acid methyl ester 

The compound is obtained according to the procedure of the Example 1 using the 
compound obtained in the preceding Step 1 and 4-methoxy-benzylamine. 



Step 3 : Methyl 4-[6-(4-methoxy-benzylcarbamoyl>2,4-dioxo-l,4-dihydro-2fi- 
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quinazolin-3-ylmethyl]-benzoate 

The compound is obtained according to the procedure of the Step 1-5 to 2-5 of the 
Preparation B using in the Step 1-5 the compound obtained in the preceding Step 2 and 
methyl 4-aminomethyl benzoate. 
5 TLC : CH 2 C1 2 / MeOH 90/1 0 Rf - 0.55 

NMR: DMSO l H 8 (ppm): 3.70 (s,3H); 3.80 (s,3H); 4.40 (d,2H); 5.15 (s,2H); 6.90 (d,2H); 
7.20 (m,3H); 7.45 (d,2H); 7.90 (d,2H); 8.15 (d,lH); 8.50 (s,lH); 9.15 (t,lH); 11.8 (s,lH). 
IR : 3265, 2935, 2553, 1719, 1665, 1637, 1514, 1459, 1275, 1105, 827, 751 cm* 1 
M.P.- 287.5 °C 

10 HPLC:98.3% , 

Example 129 rMethyl 4-[l-ethyl-6-(4-methoxy-benzyIcarbamoyl)-2,4-dioxo-l,4- 
dihydro-2fT-quinazoIin-3-ylmethyl]-benzoate 

The compound is obtained according to the procedure of the Step 4 of the Example 15 
using the compound obtained the Example 128 and iodomethane in DMF with K 2 C0 3 . The 
15 desired compound crystallizes in a mixture of dichloromethane/ether. 
TLC : CH2CI2 / MeOH 90/1 0 Rf = 0.55 

NMR: DMSO l H 5 (ppm): 1.25 (t,3H); 3.75 (s,3H); 3.85 (s,3H); 4.20 (d,2H); 4.40 (d,2H); 
5.25 (s,2H); 6.90 (d,2H); 7.25 (d,2H); 7.45 (d,2H); 7.60 (d,lH); 7.90 (d,2H); 8.25 (d,lH); 
8.65 (s,lH); 9.20 (t,lH). 
20 IR : 3403, 2361, 1708, 1659, 1646, 1615, 1508, 1273, 1251, 1113, 847, 758 on 1 
M.P. = 190 °C 
HPLC ; 96.9 % 

Example 130:4- ri-Ethyl-6-(4-methoxy-benzylcarbamoyl)-2,4-dioxo-l,4-dihydro-2jy- 
quinazoIin-3-ylmethyl]-benzoic acid 

25 The compound is obtained by hydrolysis of compound of the Example 112 using as 
reagent K2CO3 in a mixture of methanol and water under reflux for 3 hours. After 
acidification of the reaction mixture, the precipitate obtained is filtered off to provide the 
desired product. 
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TLC : CH2CI2 / MeOH 90/1 0 Rf = 0.45 

NMR: DMSO l H 5 (ppm): 1.25 (t,3H); 3.70 (s,3H); 4.20 (q,2H); 4.40 (d,2H); 5.20 (s,2H); 
6.90 (d,2H); 7.25 (d,2H); 7.40 (d,2H); 7.60 (d,lH); 7.85 (d,2H); 8.25 (d,lH); 8.65 (s,lH); 
9.20 (t,lH); 12.85 (bs.lH) 

IR : 2361, 1708, 1655, 1616, 1501, 1466, 1322, 1250, 1177, 1032, 823, 754 cm" 1 
M.P. = 160 °C 
, HPLC : 98.2 % 

Example 13X :3-(4-Methoxy-benzyl)"l-methyl-2,4-dioxo-l 5 2,3,4-tetrahydro- 
quinazoline-6-carboxylic acid (pyridin-4-ylmethyl)-amide 

Step 1 : Methyl 3-(4-methoxybenzyl)-l-methyI-2,4-dioxo-l,2,3,4-tetrahydro- 
quinazoline-6-carboxyIate 

The compound is obtained according to the procedure of the Step 4 of the Example 15 
using the compound obtained in the Step 1 of example 16. 

Step 2: 3-(4-methoxybenzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydroquinazoline- 
6-carboxylic acid 

The compound is obtained according to the procedure of the Step 2-4 of the Preparation B 
using the compound obtained in the preceding Step 1 . 

Step 3: 3-(4-Methoxy-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro- 
quinazoIine-6-carboxyIic acid (pyridin~4-ylmethyl)-amide 

The compound is obtained (0.160 g, yield : 63%) according to the procedure of the Step 3 

of the Example 116 using the compound obtained in the preceding Step 2 and 4- 

(aminomethyl)pyridine. 

TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.70 

NMR: DMSO 'H 5 (ppm): 3.55 (s,3H); 3.7 (s,3H); 4.5 (d,2H); 5.10 (s,2H); 6.80-6.90 
(m,2H); 7.30-7.35 (m,4H); 7.55-7.60 (m,lH); 8.25-8.30 (m,lH); 8.38-8.42 (m,2H); 8.70 
(s,lH); 9.35 (t,lH). 

IR : 3269 3 1705, 1659, 1644, 1615, 1510, 1245, 1180, 842, 785 cm" 1 
M.P.- 213.9 °C 
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HPLC : 97.8 % 

Exemple 132 : 3 r (4-Hydroxy-benzyl)-l -methyl-2,4-dioxo-l ,2,3,4-tetrahydro- 
quinazoline-6-carboxylic acid (pyridin-4-ylmethyl)-amide 

To a stirred solution of 0.630~g (1 .46 mmol) of compound of the Example 131 in 50 ml of 
5 dichloromethane are added, under an inert atmosphere, 3.7 g (1.3 ml, 14.6 mmol) of BBr3 
in 5 ml of dichloromethane. After 1 hour of stirring at room temperature, the reaction 
mixture is cooled and poured on 100 ml of a saturated solution of NaHC03. The precipitate 
obtained is purified by chromatography over silica gel (gradient of methanol in 
dichloromethane) and solidified in dichloromethane to provide the desired compound. 

10 TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.50 

NMR: DMSO 'H 5 (ppm): 3.45 (s,3H); 4.45 (d,2H); 5.0 (s,2H); 6.60 (d,2H); 7.1 (d,2H); 
7.25 (d,2H); 7.5 (d,lH); 8.20 (d,lH); 8.40 (d,2H); 8.60 (s,lH); 9.20 (s,lH); 9.20 (t,lH). 
IR : 3048, 1705, 1659, 1642, 1507, 1479, 1328, 1244, 831 crn 1 
M.P.= 262.0 °C 

15 HPLC : 94.8 % 

Example 1 33: 3-(4-Cyano-benzyl)-l-methyl-2,4-dioxo-l ,2,3,4-tetrahydro-quinazoIine- 
6-carboxylic acid (pyridin-4-ylmethyl)-amide 

Step 1: l-Methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline-6-carboxylic acid 
20 (pyridin-4-ylmethyl)-amide 

The compound is obtained according to the procedure of the Example 33 using the same 
substrate and 4-picolylamine in the step of amidification. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.25 

NMR: DMSO *H 5 (ppm): 3.45 (s,3H); 4.5 (d,2H); 7.3 (d,2H); 7.55 (d,lH); 8.25 (d,lH); 
25 8.5 (d,2H); 8.6 (s,lH); 9.35 (t,lH); 11.7 (s,lH). 
IR : 3185,1686,1618,1479,1417,1326,782 cm' 1 
M.P. = 292 °C 
HPLC : 96.4 % 
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Step 2: 3-(4-Cyano-benzyl)-l-methyl-2,4-dioxo^l,2,3,4-tetrahydro-quinazoline- 
6-carboxylic acid (pyridin-4-ylmethyl)-amide 

The compound is obtained according to the procedure of the Step 2 of Example 34 using 
the compound obtained in the preceding Step 1 and a-bromo-/?ara-toluonitrile. 
TLC:AcOEtRf=0.55 

NMR:.CDCl 3 'H 5 (ppm): 3.60 (s,3H); 4.60 (d,2H); 5.30 (s,2H); 7.3 (m,3H); 7.60 (s,4H); 
8.40 (m,lH); 8.45 (m,2H); 8.65 (m,lH); 8.80 (s,lH). 
M.P. = 258°C 
HPLC : 98.9 % 

Example 134 : l-Methyl-2,4-dioxo-3-(3-pyridin-4-yl-allyI)-l ,2,3,4-tetrab.ydro- 
quinazoline-6-carboxylic acid (pyridin-4-ylmethyI)-amide 

The compound is obtained according to the procedure of the Step 2 of Example 34 using 
the compound obtained in the Step 1 of Example 133 and 4-(3-chloro-propenyl)-pyridine 
hydrochloride. 

TLC :CH 2 C1 2 / MeOH 90/1 0 Rf - 0.50 

NMR: DMSO ! H 8 (ppm): 3.60 (s,3H); 4.50 (m,2H); 4.80 (m,2H); 6.50 (m,lH); 6.65 
(m,lH); 7.3 (m,2H); 7.40 (m,2H); 7.60 (d,lH); 8.25 (d,lH); 8.50 (m,4H); 8.65 (s,lH); 9.35 
(m,lH). 
M.P.= 117°C 
HPLC : 99.5 % 

Example 135 :Methyl 4-{l-methyI-2,4-dioxo-6-[(pyridin-4-ylmethyl)-carbamoylJ-l,4- 
dihydro-2J7-quinazolin-3-ylmethyl}-benzoate 

The compound is obtained according to the procedure of the Step 2 of Example 34 using 
the compound obtained in the Step 1 of Example 133 and methyl-4-(bromomethyl)- 
benzoate. 

TLC : CH 2 C1 2 / MeOH 90/10 Rf - 0.45 
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NMR: DMSO 'H 8 (ppm): 3.55 (s,3H); 3.80 (s,3H); 4.5 (d,2H); 5.20 (s,2H); 7.3 (m,2H); 
7.45 (d,2H); 7.60 (d,lH); 7.90 (m,2H); 8.25 (d,lH); 8.5 (m,2H); 8.65 (s,lH); 9.35 (t,lH). 
IR: 3265, 1718, 1704, 1663, 1641, 1318, 1289, 1113,751 on 1 
M.P. = 236 °C 
5 HPLC : 97.5 % 

Example 136 :4-{l-Methyl-2,4-dioxo-6-[(pyridin-4-ylmethyl)-carbamoyl]-l,4-dihydro- 
2//-quinazolin-3-ylmethyl}-benzoic acid 

The compound is obtained according to the procedure of the Step 2-4 of the Preparation B 
using the compound obtained in the Example 135. The corresponding hydrochloride is 
10 obtained after dissolution of the compound in a hot solution of isopropanol/ HC1 0.1 M. 
The desired compound is purified by crystallization from acetonitrile. 
NMR: DMSO *H 8 (ppm): 2.4-4.40 (m,lH); 3.60 (s,3H); 4.15 (t,2H); 5.20 (s,2H); 7.40 
(d,2H); 7.60 (d,lH); 7.90 (m,4H); 8.30 (d,lH); 8.70 (s.lH); 8.80 (d,lH); 9.65 (t,lH); 12.9 
(bs,lH). 

15 IR : 3265, 1718, 1704, 1663, 1641, 1318, 1289, 1113, 751 cm' 1 
M.P. = 268 °C 
HPLC: 97.9% 

Example 137 :Methyl (4-{l-methyl-2,4-dioxo-6-[(pyridln-4-ylmethyl)-carbamoyl]-l,4- 
dihydro-2#-quinazoIin-3-yImethyl}-phenyI)-acetate 

20 The compound is obtained according to the procedure of the Step 2 of Example 34 using 
the compound obtained in the Step 1 of Example 133 and methyl 4-(bromomethyl-phenyl) 
acetate. 

TLC : CH2CI2 / MeOH 90/10 Rf - 0.45 

NMR: DMSO l K 8 (ppm): 3.50-3.60 (s,6H); 3.65 (s,2H); 4.5 (t,2H); 5.15 (s,2H); 7.20 
25 (m,2H); 7.20-7.35 (m,4H); 7.55 (d.lH); 8.25 (d,lH); 8.5 (d,2H); 8.65 (s,lH); 9.35 (t,lH). 
IR: 3298, 1736, 1707, 1663, 1631, 1505, 1473, 1320, 1157, 751 cm' 1 
M.P. = 141 °C 
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HPLC:96.4% 

Example 138 :(4-{l-Methyl-2,4-dioxo-6-[(pyridin-4-ylmethyl)-carbamoyl]-l,4- 
dihydro-2#-quinazolin-3-ylmethyl}-phenyl)-acetic acid 

* The compound is obtained according to the procedure of the Step 2-4 of Preparation B 
, 5 using the compound obtained in the Example 137. The corresponding hydrochloride is 

obtained after dissolution of the compound in a hot solution of isopropanol/ HC1 0.1 M. 

The desired compound is purified by crystallization from acetonitrile. 

NMR: DMSO 'H 8 (ppm): 2.50-5.50 (bs,HCl+OH); 3.45-3.60 (2s,5H); 4.70 (d,2H); 5.15 

(s,2H); 7.15 (d,2H); 7.25 (d,2H); 7.55 (d,lH); 7.85 (d,2H); 8.30 (d,lH); 8.65 (s,lH); 8.75 
10 (d,2H); 9.55 (t,lH). 

IR : 3298, 1736, 1707, 1663, 1631, 1505, 1473, 1320, 1157, 751 cm' 1 

M.P.=241°C 

HPLC : 97.5 % 

s 

Example 139 : Methyl 4-{l-methyI-2,4-^ 
1 5 carbamoyl]-l,4-dihydro-2^r-quina2o]in-3-yImethyl}-benzoate 

To a stirred suspension of 0.500 g (1.10 mmol) of compound of the Example 135 in 20 ml 
of dichloromethane, maintained at -20°C, are added 0.250 g (1.10 mmol) of meta- 
chloroperbenzoic acid in 5 ml of dichloromethane. After stirring overnight at room 
20 temperature, the reaction mixture is washed successively with a saturated solution of 
Na2C03 and water. The organic phase is dried and concentrated under vacuum. A 
chromatography over silica gel (gradient of methanol in dichloromethane) followed by a 
solidification in dichloromethane/ether provides 0.300 g (yield : 57%) of the desired 
product. 

25 TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.28 

NMR: DMSO l H 5 (ppm): 3.55 (s,3H); 3.85 (s,3H); 4.45 (d,2H); 5.25 (s,2H); 7.3 (d,2H); 
7.45 (d,2H); 7.60 (d,lH); 7.90 (d,2H); 8.15 (d^H); 8.30 (s,lH); 8.65 (s,lH); 9.35 (t,lH). 
IR : 1705, 1655, 1617, 1478, 1283, 750, 711 cm" 1 
M.P. = 218°C 
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HPLC : 99.1 % 

Example 140 :4 : {l-Methyl-2,4-dioxo-6-[(l-oxy-pyridin-4-ylmethyl)-carbamoyl]-l,4- 
dihydro-2fl-quinazolin-3-ylmethyl}-benzoic acid 

The compound is obtained according to the procedure of the Step 2-4 of Preparation B 
5 using the compound obtained in the Example 139. 

NMR: DMSO 'H 8 (ppm): 3.55 (s,3H); 4.55 (d,2H); 5.20 (s,2H); 7.30-7.50 (m,4H); 7.60 
(d,lH); 7.85 (d,2H); 8.25 (d,2H); 8.30 (d,lH); 8.65 (s,lH); 9.35 (t,lH); 12.9 (bs,lH). 
IR : 1702, 1655, 1617, 1479, 1245, 753 an 1 , . 

M.P.= 192°C. 
10 HPLC : 98.4 % 

Example 141 :Methyl{6-[(l,3-Benzodioxol^ 

dioxo-1 ,4-dihydro-2jy-quinazoIin-l-yI}-acetate 

The compound is obtained by alkylation of the compound of Example 3 using K2CO3 and 

methylbromoacetate in DMF. 
15 TLC : CH2CI2 / MeOH 95/5 Rf = 0.70 

NMR: DMSO ! H 8 (ppm): 3.70 (s,3H); 4.40 (d,2H); 5.05 (s,2H); 5.15 (s,2H); 6.0 (s,2H); 

6.85 (m,3H); 7.30 (m,5H); 7.55 (d,lH); 8.20 (d,lH); 8.65 (s,lH); 9.20 (t,lH). 

IR : 3282, 2361, 1736, 1669, 1632, 1464, 1370, 1236, 1040, 833, 776, 758 cm 1 

M.P. = 194.0 °C 
20 HPLC : 97.6 % 

Example 142 : {6-[(l,3-Benzodioxol-5-ylmethyl)-carbamoyl]-3-benzyl-2,4-dioxo-3,4- 
dihydro^fl-quinazolin-l-ylj-acetic acid 

The compound is obtained according to the procedure of the Step 2-4 of Preparation B 
using the compound obtained in the Example 141. 
25 TLC : CH 2 C1 2 / MeOH 95/5 Rf = 0.70 
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NMR: DMSO 'H 8 (ppm): 4.35 (d,2H); 4.90 (s,2H); 5.15 (s,2H); 5.95 (s,2H); 6.80 (m,3H); 
7.30 (m,5H); 7.50 (d,lH); 8.20 (d,lH); 8.60 (s.lH); 9.20 (t,lH); 13.25 (bs,lH). 
IR : 3346, 2935, 1709, 1668, 1612, 1499, 1467, 1305, 1250, 1117, 1036, 873 cm -1 
M.P. = 163.0 °C 
5 HPLC:99.6% 

, Example 143 :Methyl 4-{6-[(l^-benzodioxol-5-ylmethyl>carbamoyl]-l-methyl-2,4- 
dioxo-l,4-dibydro-21?-qiiinazolin-3-ylinethyl}-benzoate 

The compound is obtained according to the procedure of the Step 2 of the Example 34 
using the compound obtained in the Example 37 and methyl 4-(bromomethyl)-benzoate. 
10 TLC :CH 2 Cl 2 /MeOH 90/10 Rf= 0.80 

NMR: DMSO 'H 5 (ppm): 3.60 (s,3H); 3.90 (s,3H); 4.40 (d,2H); 5.20 (s,2H); 6.0 (s,2H); 
6.80-6.95 (m,3H); 7.45 (d,2H); 7.60 (d,lH); 7.85 (d,2H); 8.30 (d,lH); 8.65 (s,lH); 9.20 

IR : 3418, 1713, 1666, 1657, 1617, 1497, 1477, 1280, 1252, 1038, 770, 749 cm' 1 
15 M.P. = 233.5 °C 
HPLC:99.6% 

Example 144 :4-{6-[(l,3-Benzodioxol-5-ylmethyl)-carbamoyl]-l-methyl-2,4-dioxo-l,4- 
dihydro-2/7-quinazolin-3-ylmethyl}-benzoic acid 

20 The compound is obtained according to the procedure of the Step 2-4 of Preparation B 
using the compound obtained in the Example 143. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.40 | 

NMR: DMSO ] H 8 (ppm) 3.60 (s,3H); 4.40 (d,2H); 5.20 (s,2H); 5.95 (s,2H); 6.80-6.95 
(m,3H); 7.40 (d,2H); 7.60 (d,lH); 7.85 (d,2H); 8.30 (d,lH); 8.60 (s,lH); 9.20 (t,lH); 12.85 
25 (s,lH). 

IR : 3377, 3233, 1717, 1698, 1665, 1649, 1502, 1481, 1236, 751 cm" 1 
M.P. = 295.7 °C 
HPLC : 97.9 % 
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Example 145: 3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline-6- 
carboxylic acid 4-sulfamoyl-benzylamide 

The compound is obtained according to the procedure of the Example 9 using the 
compound obtained in the ~ Preparation C and 4-(aminomethyl)benzene sulfonamide 
5 hydrochlorhyde hydrate. 

TLC : CH 2 C1 2 /MeOH 90/10 Rf = 0.37 

NMR: DMSO ! H 5 (ppm): 3.60 (s,3H); 4.55 (d,2H); 5.15 (s,2H); 7.2- 7.35 (m,7H); 7.50 
(d,2H); 7.60 (d,lH); 7.80 (d,2H); 8.30 (d,lH); 8.65 (s,lH); 9.35 (t,lH) 
IR : 3290, 1709, 1652, 1618, 1503, 1321, 1154, 702 an 1 
10 M.P. = 266°C 
HPLC : 97.5 °/o 

Example 146 :3-Benzyl-l-methyl-2,4-dioxo-l^,3,4-tetrahydro-quinazoline-6- 
carboxylic acid [3-(pyridin-4-ylsulfanyl)-propyl]-amide 

The compound is obtained according to the procedure of the Example 9 using the 
15 compound obtained in the Preparation C, 3-(pyrydin-4-ylsulfanyl)-propylamine and 
dichloromethane as solvent. (The reactant 3-(pyridin-4-ylsulfamyl)-propylamine is 
obtained according to the method described in Bioorg. Med. Chem., 1996, 4, 557-562). 
TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.70 

NMR: DMSO *H 6 (ppm): 1.8-1.90 (m,2H); 3.1-3.20 (m,2H); 3.4-3.50 (m,2H); 3.60 
20 (s,3H); 5.20 (s,2H); 7.2- 7.40 (m,7H); 7.50-7.55 (m,lH); 8.20 (d,lH); 8.30-8.40 (m,2H); 
8.60(s,lH); 8.80 (t,lH). 

IR : 3308, 1705, 1662, 1636, 1578, 1509, 1447, 1321, 804, 712 cm" 1 
M.P. = 130.7 °C 
HPLC : 99.2 % 



25 Example 147: 3-Benzyl-l-methyl-2,4-dioxo-l^,3,4-tetrahydro-quinazoline-6- 
carboxylic acid (4-morpholin-4-yl-butyl)-amide 
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The compound is obtained according to the procedure of the Step 3 of Example 116 using 
the compound obtained in the Preparation C, . 4-morpholin-4-yl-butylamine, and 
dichloromethane as solvent. (The reactant 4-morpholin-4-yl-butylamine is obtained 
according to the method described in /. Med. Chem., 1997, 40, 3915-3925). 
5 TLC : CH 2 C1 2 / MeOH 90/1 0 Rf = 0.60 

- NMR: DMSO ! H 8 (ppm): "1.4-1. 60 (m,4H); 2.2-2.35 m,6H); 3.20-3.35 (m,2H); 3.55 
, (B (s,3H); 3.5-3.60 (m,4H); 5.20 (s,2H); 7.2-7.35 (m,5H); 7.50 (d,lH); 8.20-8.25 (m,lH); 8.60 
(s,lH);8.70(t,lH) 

IR : 3402, 2942, 1707, 1645, 1476, 1327, 1118, 763 cm" 1 
10 M.P. = 170.6 °C 
HPLC:99.3% 

Example 148 :3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline-6- 
carboxylic acid (l-benzyl-piperidin-4-yl)-amide 

The compound is obtained according to the procedure of the Example 9 using the 
15 compound obtained in the Preparation C, 4-amino-l-benzylpiperidine, and 
dichloromethane as solvent. The desired compound crystallizes from amixture of 
dichloromethane and ether. 
TLC : CH2CI2 / MeOH 90/10 Rf = 0.50 

NMR: DMSO l H 6 (ppm): 1.60 (m,2H); 1.75 (m,2H); 2.0 (t,2H); 2.8 (d,2H); 3.45 (s,2H); 
20 3.55 (s,3H); 3.75 (m,lH); 5.15 (s,2H); 7.30 (m,10H); 7.55 (d,lH); 8.20 (d,lH); 8.50 
(d,lH); 8.60(s,lH). 

IR : 3257, 2943, 2749, 1709, 1656, 1633, 1511, 1332, 1242, 1077, 829, 750 cm" 1 
M.P. = 219.4 °C 
HPLC : 98.6 % 

25 Example 149 :3-BenzyH-methyI-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline-6- 
carboxylic acid 4-hydroxy-benzylamide 

To a round bottom protected from moisture and under inert atmosphere are introduced 1.9 
g (4.4 mmol) of compound of Example 13 in 200 ml of dichloromethane. To the stirred 
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solution are added dropwise 4.2 ml (11.1 g, 44 mmol) of BBr3 in 17 ml of 
dichloromethane. After 30 minutes at room temperature the reaction mixture is poured to a 
500 ml saturated solution of NaHCOj, extracted with dichloromethane, dried and 
concentrated under vacuum. A crystallization of the crude product in methanol/ether 
5 provides 1 .35 g (yield : 74%) of the desired compound. 
TLC : CH 2 C1 2 / MeOH 90/10Rf = 0.55 

NMR: DMSO ,'H 5 (ppm): 3.60 (s,3H); 4.40 (d,2H); 5.20 (s,2H); 6.7-6.75 (m,2H); 7.10- 
7.20 (m,2H); 7.2-7.40 (m,5H); 7.55 (d,lH); 8.25 (d,lH); 8.65 (s,lH); 9.20 (t,lH); 9.0-9.3 
(bs,lH). 

10 IR : 3314, 1698, 1635, 1622, 1500, 1480, 1453, 1255, 826, 748 cm* 1 , 
M.P. = 191.8 °C 
HPLC : 96.4 % 

Example 150 :Ethyl (4-{[(3-benzyl-l-methyl-2,4-dioxo-l^,3,4-tetrahydro-quinazoliiie- 
6-carbonyl)-amino]-methyl}-phenoxy)-acetate 



15 




To a round bottom protected from moisture and under inert atmosphere are introduced 0.45 
g (1.08 mmol) of compound of Example 149 in 13.5 ml od DMF. To the stirred solution 
are added 0.3 g of K2CO3 (2.16 mmol) and 0.24 ml (2.016 mmol) of ethyl bromoacetate. 
After 1 hour at 60°C the reaction mixture is concentrated under vacuum. The crude product 
20 is taken up in dichloromethane, washed with water, dried and concentrated under vacuum 
to provide 0.410 g (yield : 75.8%) of the desired compound. 
TLC : CH2CI2 / MeOH 90/10 Rf - 0.70 

NMR: DMSO ! H S (ppm): 1.2 (tfH); 3.60 (s,3H); 4.15 (q,2H); 4.45 (d,2H); 4.80 (s,2H); 
5.20 (s,2H); 6.90 (d,2H); 7.2-7.40 (m,7H); 7.5 (d,lH); 8.20 (d,lH); 8.60 (s,lH); 9.20 (t,lH) 
25 IR : 3407, 1755, 1705, 1642, 1508, 1324, 1210, 750 cm" 1 
M.P. = 172.6 °C 
HPLC : 97.8 % 

Example 151 :(4-{[(3-Benzyl-l-methyl-2,4-dioxo-l;,2,3,4-tetrahydro-quinazoluie-6- 
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carbonyI)-amino]-mettayl}-phenoxy)-acetic acid 

The compound is obtained according to the procedure of the Step 2-4 of the Preparation B 
using the compound of the Example 150. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf= 0.70 
5 NMR: DMSO 'H 8 (ppm): 3760 (s,3H); 4.40 (d,2H); 4.65 (s,2H); 5.15 (s,2H); 6.85 (d,2H); 
. 7.2-7.40 (m,7H); 7.55 (d,lH); 8.25 (d,lH); 8.65 (s.lH); 9.20 (t,lH); 12.95 (bs.lH). 
IR : 3407, 1755, 1705, 1642, 1508, 1324, 1210, 750 cm-' 
M.P. = 195.6 °C 
HPLC : 98.3 % 

10 Example 152 :3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline-6- 
carboxylic acid 4-dimethylcarbamoylmethoxy-benzyiamide 

The compound is obtained according to the procedure of the Example 1 using the 
compound of Example 151 and dimethylamine 2M in solution in THF. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.70 
15 NMR: DMSO l H 5 (ppm): 2.80 (s,3H); 3.0 (s,3H); 3.55 (s,3H); 4.40 (d,2H); 4.80 (s,2H); 
5.20 (s,2H); 6.90 (d,2H); 7.2-7.40 (m,7H); 7.50 (d,lH); 8.20 (d,lH); 8.65 (s,lH); 9.25 
(UH). 

IR : 3276, 1704, 1659, 1635, 1499, 1317, 1240, 1066, 750 on' 
M.P.= 152.7 °C 
20 HPLC : 96.5 % 

Example 153 : 3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline-6- 
carboxylic acid (3-phenyl-allyl)-amide 



1 



25 



The compound is obtained according to the procedure of the Example 9 using the 
compound of the Preparation C and 3-phenyl-allylamine hydrochloride. 
TLC : CH2CI2 / MeOH 90/10 Rf = 0.80 
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NMR: DMSO 'H 8 (ppm): 3.55 (s,3H); 4.10 (m,2H); 5.20 (s,2H); 6.35 (m,lH); 6.60 
(m,lH); 7.20-7.35 (m,8H); 7.40 (m,2H); 7.55 (d,lH); 8.30 (d,lH); 8.70 (s,lH); 9.00 
(m,lH). 

M.P. = 193.0 °C 
5 HPLC : 99.7 % 

Example 154 :3-BenzyH-niethyI-2,4-dioxo-l,2^,4-tetrahydro-quinazoline-6- 
carboxylic acid 4-cyano-benzylamide 

The compound is obtained according to the procedure of the Example 9 using the 
compound of the Preparation C and 4-amino-benzyl benzonitrile. The desired product is 
10 solidified in a mixture of dichloromethane/ether. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf= 0.46 

NMR: DMSO 'H 5 (ppm): 3.55 (s,3H); 4.60 (d,2H); 5.15 (s,2H); 7.20-7.40 (m,5H); 7.45- 
7.60 (m,3H); 7.80 (d,2H); 8.25 (d,lH); 8.65 (s,lH); 9.40 (t,lH). 
IR : 3305, 2224, 1708, 1664, 1638, 1507, 1318, 751 cm: 1 
15 M.P. = 245.0 °C 
HPLC : 96.2 % 

Example 155 :4-{[(3-Benzyl-l-methyI-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline-6- 
carbonyl)-amino]-methyl}-benzoic acid 

20 The compound is obtained according to the procedure of the Step 2-4 of the Preparation B 
using the compound of the Example 11. 
TLC : CH2CI2 / MeOH 90/10 Rf = 0.30 

NMR: DMSO l H 5 (ppm): 3.55 (s,3H); 4.55 (d,2H); 5.15 (s,2H); 7.25 (m,5H); 7.40 
(d,2H); 7.55 (<L1H); 7.90(d,2H); 8.25 (d,lH); 8.65 (s,lH); 9.30 (t,lH); 12.90 (bs.lH). 
25 IR : 3395, 1707, 1698, 1642, 1618, 1501, 1431, 1291, 1242, 938, 829, 759 cm' 1 
M.P. = 228.5 °C 
HPLC : 96.9 % 
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Example 156 :3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoliiie-6- 
carboxylic acid 4-dimethylcarbamoyl-benzylamide 

The compound is obtained according to the procedure of the Example 1 using the 
compound of the Example 155 and dimethylamine in solution 2M in THF. 
5 , TLC :CH 2 Cl 2 /MeOH 90/10 Rf= 0.70 

NMR: DMSO 'H S (ppm): 3.0 (m,6H); 3.55 (s,3H); 4.55 (d,2H); 5. 15 (s,2H); 7.30 (m,9H); 
7.60 (d,lH); 8.30 (d,lH); 8.65 (s,lH); 9.30 (t,lH). 

IR : 3249, 2361, 1705, 1657, 1609, 1504, 1452, 1254, 1069, 1020, 839, 750 cm- 1 
M.P. = 194.7 °C 
10 HPLC : 96.8 % 

Example 157 :3-(4-Dimethylamino-benzyl)-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline- 
6-carboxylic acid 4-methoxy-benzylamide 

('V 

The compound is obtained according to the Step 1-5 to 3-5 of the preparation B using in 
the Step 1-5 4-dimethylamino-benzyl isocyanate, and then according to the procedure of 
15 Example 1 using the compound obtained in the preceding step and 4-methoxy- 
benzylamine 

NMR: DMSO l H 6 (ppm): 2.80 (s,6H); 3.70 (s,3H); 4.40 (d,2H); 4.95 (s,2H); 6.60 (d,2H); 
6.85 (d 5 2H); 7.15-7.25 (m,5H); 8.10 (dd 3 lH); 8.50 (s,lH); 9.10 (t,lH); 11.7 (s,lH). 
IR : 3177, 1729, 1630, 1512, 1445, 1249, 765 cm" 1 
20 M.P. = 267°C 
HPLC: 98.5% 

Example 158 :3«[4-(N-methylsulfonylamino)-benzyll-l-methyI-2,4-dioxo-l,2,3,4- 
tetrahydro-quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

25 The compound is obtained according to the procedure of the Example 97 using as 

substrates the compound obtained in the Example 95 and 2.5 equivalents of 
methanesulfonyl chloride. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.22 
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NMR:.DMSO ! H 8 (ppm ) : 2.90 (s,3H); 3.55 (s,3H); 3.70 (s,3H); 4.40 (d,2H); 5.10 
(s,2H); 6.90 (d,2H); 7.10 (d,2H) ; 7.25 (d,2H); 7.30 (d,2H); 7.55 (s.lH); 8.25 (d„lH); 8.60 
(s,lH); 9.2(t,lH); 9.70 (s,lH) 
IR: 1655, 1615, 1513, 1500, 1325, 1248, 1148 cm- 1 
5 M.P. = 224°C 
HPLC : 98.8 % 

Example 159: tert-Butyl {5-[6-(4-Methoxy-benzylcarbamoyl)-l-methyI-2,4-dioxo-l,4- 
dihydro-2/f-quinazolin-3-ylmethyl]-pyridin-2-yl}<arbamate 

The compound is obtained according to the procedure of the Step 2 lof Example 34 using 
10 the compound obtained in the Step 1 of the Example 34 and tert-butyl (5-bromomethyl- 
pyridin-2-yl)-carbamate. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.80 

NMR-..DMSO l H 6 (ppm) : 1.45 (s,9H); 3.55 (s,3H); 3.75 (s,3H); 4.40 (d,2H); 5.10 (s,2H); 
6.90 (d,2H); 7.25 (d,2H); 7.55 (d,lH); 7.70 m,2H); 8.25-8.30 (m,2H); 8.65 (s,lH); 9.2 
15 (t,lH);9.70(s,lH) 

IR : 1711, 1654, 1614, 1508, 1478, 1302, 1243, 1159 cm' 1 
M.P. = 204°C 
HPLC: 99.3% 

Example 160: 3-(6-Amino-pyridin-3-yImethyI)-l-methyl-2,4-dioxo^l,2,3,4-tetrahydro- 
20 quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

The compound is obtained by deprotection of compound of the Example 159 by using 
trifluoroacetic acid in dichloromethane. 
TLC : CH2CI2 / MeOH 90/10 Rf = 0.40 
25 NMR-..DMSO *H 8 (ppm) : 3.55 (s,3H); 3.75 (s,3H); 4.40 (d,2H); 4.95 (s,2H); 5.80 
(bs,2H); 6.35 (d,lH); 6.90 (d,2H); 7.25 (d,2H); 7.40 (dd,lH); 7.50 (d,lH); 7.95 (s,lH); 
8.25 (dd,lH); 8.60 (s,lH); 9.2 (t,lH) 
IR : 1704, 1648, 1615, 1509, 1477, 1245 cm' 1 
M.P. = 155°C 
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HPLC:99.5% 

Example 161 :l^-Dimethyl-2,4-dioxo-l,2,3,4-tetrahydro-pyrido[2,3-d]pyrimidine-6- 
carboxylic acid (l,3-benzodioxoI-5-ylmethyI)-amide 



Step 1 : l,3-DimethyI-2,4-dioxo-l,2^,4-tetrahydro-pyrido[2,3-<flpyrimldine-6- 
carboxylic acid. 

The compound is obtained by hydrolysis in a mixture of dioxan/water of ethyl 1,3- 
dimethyl-2,4-dioxo-l,2,3,4-tetrahydro-pyrido[2,3-ff|pyrimidine-6-carboxylate 
(Heterocycles 1998, 48(12),2521-2528) in presence of LiOH. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf = 0.10 

R.M.N:.DMSO 'H 6 (ppm): 3.30 (s,3H) ; 3.60 (s,3H) ; 8.70 (s,lH) ; 9.15 (s,lH) ; 13.5 
(bs,lH) 

Step 2: l,3-Dimethyl-2,4-dioxo-l,2,3,4-tetrahydro-pyrido[2,3-</]pyrimidine-6- 



The compound is obtained according to the procedure of the Example 1 using the 
compound obtained in the preceding Step 1 and piperonylamine. 



TLC : CH2CI2 / MeOH 90/1 0 Rf = 0.90 

NMR:.DMSO l H 8 (ppm ): 3.35 (s,3H); 3.6 (s,3H); 4.40 (d,2H); 6.0 (s,2H); 6.75-6.85 

(m,2H); 6.90 (s,lH); 8.80 (s,lH); 9.15 (s,lH); 9.30 (t,lH). 

IR : 3227, 1705, 1663, 1632, 1608, 1498, 1299, 1250, 1040, 794 cm 1 

M.P. = 218.4°C 

HPLC:94.6% 

Example 162: l,3-Dimethyl-2,4-dioxo-l,2,3,4-tetrahydro-pyrido[3,4-d]pyrimidine-6- 
carboxylic acid (l,3-benzodioxol-5-ylmethyl)-amide 




O 



O 



carboxylic acid (l,3-benzodioxol-5-y!methyl)-amide 
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Step 1 : l,3-Dimethyl-2,4-dioxo-l,2^,4-tetrahydro-pyrido[3,4-d]pyrimidine-6- 
carboxylic acid 

The compound is obtained by hydrolysis in a mixture of dioxan/water of methyl 1,3- 
dimethyl-2,4-dioxo- 1 ,2,3 > 4-tetrahydro-pyrido[3,4-^pyrimidine-6-carboxylate 
5 {Heterocyclic 1994, 37(1), 563-570) in presence of LiOH. 
TLC : CH 2 C1 2 / MeOH 90/lCTRf = 0.01 

NMR:.DMSO 6 (ppm): 3.30 (s,3H); 3.60 (s,3H); 8.40 (s,lH); 9.00 (s,lH); 13.3 (bs,lH) 

Step 2: l,3-Dimethyl-2,4-dioxo-l,2,3,4-tetrahydro-pyrido[3,4-d]pyrimidlne-6- 
carboxylic acid (l,3-benzodioxol-5-ylmethyI)-amide 1 

10 The compound, is obtained according to the procedure of the Example 1 using the 
compound obtained in the preceding Step 1 and piperonylamine. 
TLC : CH2CI2 / MeOH 90/10 Rf = 0.90 

NMR:.DMSO *H 5 (ppm): 3.35 (s,3H);.3.65 (s,3H); 4.45 (d,2H); 6.0 (s,2H); 6.80-6.90 
(m,2H); 6.95 (s,lH); 8.50 (s,lH); 8.95 (s,lH); 9.25 (t,lH). 
15 IR : 3379, 1713, 1662, 1478, 1253, 1238, 924, 750 cm' 1 . 
M.P. = 288.7°C 
HPLC : 96.3 % 

Example 163: 3-Benzyl-l-methyI-2,4-dioxo-l,2,3,4-tetrahydro-pyrido[2,3-rf] 

pyrimidine-6-carboxylic acid (l,3-benzodioxol-5-ylmethyl)-amide 

rO Me 

20 OO 
Step 1 : N^l-Benzyl-B-methyM^-^ 
N,N-d.methyl-formamidine 

0.56 g (2.5 mmol) of 6-aminoO-benzyl-li/-pyrirnidine-2,4-dione (Tetrahedron Letters, 
1991, 32(45), 6534-6540) in 20 ml of DMF are strirred under inert atmosphere. 1 ml (7.5 
25 mmol) of ^//'-dimethylformamide dimethyl acetal is added to this solution and the 
mixture is heated to reflux for 20 minutes. After cooling and concentration under vacuum, 
the residue is taken up in dichloromethane, and the organic phase is washed with water, 
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dried over Na2SO<t, and concentrated under vacuum until a low volume. Then the crude 
product is precipitate by addition of ether. After filtration 0.680g (yield : 72.6%) of the 
desired compound is obtained. 
TLC : CH 2 C1 2 / MeOH 90/10 Rf= 0.80 
5 NMR:.DMSO l H 5 (ppm): 3.0 (s,3H); 3.15 (s,3H); 3.30 (s,3H); 4.90 (s,2H); 5.20 (s,lH); 
- 7.2-7.35 (m,5H); 8.10 (s,lH)~ 

Step 2: NHl-Benzyl-S-iodo-S-methyl^^-dioxo-l^^-tefr^ 
yl)-AyV-dimethyl-formamidine 

To a stirred solution of 0.68 g (2.38 mmol) of the compound obtained in the preceding Step 
10 1 in 24 ml of anhydrous dichloromethane is added 0.64 g (2.85 mmol) of N- 
iodosuccinimide. After 30 minutes of reflux, the reaction mixture is cooled and the organic 
phase is washed with water, dried over Na2S04, and concentrated under vacuum. The 
crude product is precipitated in ether to obtain 0.680 g (yield: 69.3%) of the desired 
compound. 

15 , NMR:.CDC1 3 l H 8 (ppm): 3.05 (s,3H) ; 3.15 (s,3H) ; 3.40 (s,3H) ; 5.20 (s,2H) ; 7.2-7.30 
(m,3H) ; 7.5-7.55 (m,2H) ; 7.7 (s,lH). . 
M.P. = 186.3°C 

Step 3: 3-Benzyl-l-methyl-2 5 4-dioxo-l 3 2,3,4-tetrahydro-pyrido[2,3-^pyrimidine 
20 -6-carboxylic acid ethyl ester 

To a stirred solution of 0.68 g (1.65 mmol) of the compound obtained in the preceding Step 
2 in 45 ml of anhydrous DMF are added successively 18 mg Pd(OAc)2, 8 mg of Cul, 330 
mg of K2CO3, and 0.22 ml of ethyl acrylate. After 30 minutes under reflux, the reaction 
mixture is concentrated under vacuum. The residue is taken up in dichloromethane. The 
25 organic phase is filtered, washed two times with water, dried over Na2S(>4 and then 
concentrated under vacuum. The crude product is purified by chromatography over silica 
gel (dichloromethane/methanol : 97/3) and then crystallized from ether to give 0.320 g 
(yield:57%) of the desired compound. 
TLC : CH2CI2 / MeOH 97.5/2.5 Rf = 0.50 
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NMR: CDClj 'H 8 (ppm): 1.40 (t,3H) ; 3.70 (s,3H) ; 4.40 (q,2H) ; 5.30 (s,2H) ; 7.2-7.30 
(m,3H) ; 7.5-7.55 (m,2H) ; 9.0 (s,lH) ; 9.2 (s.lH) 

Step 4: 3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-pyrido[2,3-rf]pyrimidine 
-6-carboxylic acid 

5 The compound is obtained by hydrolysis, in a mixture of dioxan/water in presence of 
LiOH, of the compound obtained in the preceding Step 3. 
TLC : CH2CI2 / MeOH 90 / 1 0 Rf = 0. 10 

NMR:.DMSO ] H 8 (ppm): 3.60 (s,3H) ; 5.20 (s,2H) ; 7.2-7.40 (m,5H) ; 8.75 (s,lH) ; 9.2 
(s,lH) ; 13.5 (bs.lH) , . 

10 HPLC = 100%. 

Step 5: 3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-pyrido[2^-</]pyrimidine 
-6-carboxylic acid (l,3-benzodioxol-5-yhnethyl)-amide 

The compound is obtained according to the procedure of the Example 1 using the 

compound obtained in the preceding Step 4 and piperonylamine. 
15 TLC : CH 2 C1 2 / MeOH 95/5 Rf = 0.60 

NMR:.DMSO *H 8 (ppm): 3.60 (s,3H); 4.40 (d,2H); 5.2 (s,2H); 5.95 (s,2H); 6.75-6.95 

(m,3H); 7.2-7.40 (m,5H); 8.85 (s,lH); 9.2 (s,lH); 9.25 (t,lH). 

IR : 3271, 1709, 1665, 1630, 1614, 1488, 1248, 1042, 937, 795 an 1 

M,P. = 174.9°C 
20 HPLC:97.5% 

Example 164: 4-[6-(4-Methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4-dihydro- 
2iH-pyrido[2,3-</Ipyrimidin-3-ylmethylJ-benzoic acid 

Step 1: l-MethyI-2,4-dioxo-l,2,3,4-tetrahydro-pyrido[2^-<z]pyrimidine-6- 
carboxylic acid 

25 A solution of 1.3 g (4.17 mmol) of the compound obtained in the Step 4 of Example 163 
and 3.1 g (23 mmol) of AICI3 in 44 ml of benzene is stirred 2 hours at room temperature. 
After addition of a mixture water/ice, the reaction mixture is extracted successively with 
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ethyl acetate and dichloromethane. The aqueous layer is acidified at pH 1 by addition of 
concentrated HC1. The precipitate obtained is filtered off and washed with 10 ml of 
methanol and 10 ml of dichloromethane to provide the desired compound (yield: 62.9%) 
NMR:.DMSO *H 8 (ppm): 3.50 (s,3H) ; 8.60 (s,lH) ; 9.10 (s.lH) ; 11.9 (bs,lH) ; 13.5 
(bs,lH) 
" HPLC = 100% 

Step 2: l-Methyl-2,4-dioxo-l,2,3,44etrahydro-pyrido[2,3^pyriraidine-6- 
carboxylic acid 4-methoxy-benzyIamide 

The compound is obtained according to the procedure of the Example 1 using the 
compound obtained in the preceding Step 2 and 4-methoxybenzylamine. 
TLC : CH2CI2 / MeOH 95/5 Rf = 0.45 

NMRr.DMSO l H 8 (ppm): 3.50 (s,3H); 3.7 (s,3H); 4.40 (d,2H); 6.85-6.95 (m,2H); 7.25- 
7.30 (m,2H) ; 8.80 (s,lH) ; 9.15 (s,lH) ; 9.30 (t,lH) ; 11.85 (bs,lH) 
HPLC = 92% 

Step 3: Methyl 4-[6-(4-Methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4- 
dihydro-21T-pyrido[2,3-rf]pyrimidin-3-ylmethyll-beiizoate 

The compound is obtained according to the procedure of the Step 2 of Example 34 using 
the compound obtained in the preceding Step 2 and methyl-4-(bromomethyl)benzoate. 
After concretization in ether 0.41 g (yield: 71.1%) of the desired compound is isolated. 
TLC : CH2CI2 / MeOH 95/5 Rf = 0.80 

NMR:.DMSO X H 6 (ppm): 3.60 (s,3H) ; 3.80 (s,3H) ; 3.90 (s,3H) ; 4.45 (d,2H) ; 5.2 
(s,2H) ; 6.90 (dd,2H) ; 7.30 (dd,2H) ; 7.50 (dd,2H) ; 7.90 (dd,2H) ; 8.90 (s,lH) ; 9.20 
(s,lH);9.30(t,lH); 
HPLC = 96.8% 

Step 4: 4-[6-(4-Methoxy-benzylcarbamoy]>l-methyl-2,4-dioxo-l,4-dihydro-2H- 
pyrido[2,3-rf]pyrimidin-3-ylmethyl]-benzoic acid 

The compound is obtained according to the procedure of Example 35 using the compound 
obtained in the preceding Step 3. 
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NMR:.DMSO 'H 6 (ppm): 3.60 (s,3H); 3.70 (s,3H); 4.45 (d,2H) ; 5.20 (s,2H) ; 6.90 
(d,2H); 7.25 (d,2H); 7.45 (d,2H); 7.90 (d,2H); 8.85 s,lH); 9.20 (s,lH); 9.30 (t,lH) ; 12.90 
(bs,lH) 

IR : 3292, 1718, 1695, 1667, 1633, 1609, 1497, 1301, 1242, 797 cm' 1 
M.P. = 229.5 °C 
HPLC : 93.6 % 

Example 1 65 : 3-(4-Cyan o-benzyl)-l - m ethyl-2,4-dioxo-l ,2,3 ,4-tetrahydro-pyrido 
[2,3-rf] pyrimidine-6-carboxylic acid 4-methoxy-benzylamide 

The compound is obtained (0.11 g ; yield=68.4%) according to the procedure of the Step 2 

of Example 34 using the compound obtained in Step 2 of Example 164 and 4- 

(bromomethyl)benzonirile. 

TLC : CH 2 C1 2 / MeOH 95/5 Rf = 0.70 

NMR-..DMSO 'H 8 (ppm): 3.60 (s,3H); 3.70 (s,3H); 4.40 (d,2H); 5.20 (s,2H); 6.90 (d,2H); 
7.30 (d,2H); 7.55 (d,2H); 7.80 (d,2H); 8.85 (s,lH); 9.20 (s,lH); 9.30 (t,lH) 
IR : 3230, 2230, 1710, 1673, 1635, 1609, 1494, 1303, 1252, 794 cm -1 
M.P. = 197 °C 
HPLC : 97.2 % 

Example 166: 3-(4-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-pyrido 
[2,3-</Jpyrimiduie-6-carboxylic acid 4-methoxy-benzylamide 

The compound is obtained according to the procedure of the Step 2 of Example 34 using 
the compound obtained in Step 2 of Example 164 and 4-fluorobenzyl bromide. 
TLC : CH 2 C1 2 / MeOH 95/5 Rf = 0.70 

NMR.-.DMSO 'H 5 (ppm): 3.60 (s,3H); 3.70 (s,3H); 4.40 (d,2H); 5.10 (s,2H); 6.8-6.90 
(m,2H); 7.1-7.2 (m,2H); 7.25-7.35 (m,2H); 7.4-7.50 (m,2H); 8.85 (s,lH); 9.15 (s,lH); 9.30 
(t,lH). 

IR : 3260, 1709, 1664, 1616, 1497, 1245, 1221, 1035, 796 cm' 1 
M.P. = 211.5 °C 
HPLC : 98.3 % 
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Example 1 67: 3-Benzyl-l-methyI-2,4-dioxo4,2,3,4-tetrahydro-pyrido[3,4-i/I 

pyrimidine-6-carboxylic acid (l,3-benzodioxol-5-ylmethyl)-amide 




0 0 



Step 1 : l-Benzyl-2,6-dioxo-l,2,3,6-tetrahydro-pyrimidine-4-carbaIdehyde 

5 A solution of 9.5 g (43.9 mmol) of 3-beirzyl-6-methyl-liy-pyrirtudine-2,4-dione (Synthetic 
Communications 1991, 2181-2188) and 129 ml of cold acetic acid are stirred 5 minutes, 
and 5.75 g of SeC>2 are added. The reaction mixture is heated to reflux for 2h30, filtered 
and concentrated under vacuum. The residue is taken up in dichloromethane. The 
unsoluble part is eliminated and the filtrate is concentrated under vacuum. A 
10 chromatography over silica gel (dichloromethane/methanol : 95/5) provides 4.0 g of the 
desired compound (yield:3 9.5%). 

NMR:.CDC1 3 l H 8 (ppm): 5.20 (s,2H); 6.30 (s,lH); 7.2-7.30 (m,3H); 7.40-7.50 (m,2H); 
9.0 (bs,lH); 9.60 (s,lH) 

Step 2: l-Benzyl-2 ? 6-dioxo-l,2,3,6-tetrahydro-pyrimidine-4-carbaldehyde 
15 dimethylhydrazone 

To a stirred solution of 3.6 g (15.6 mmol) ofthe compound obtained in the preceding Step 1 
in 80 ml of anhydrous DMF are added 1.2 ml (0.94 g, 15.6 mmol) of dimethylhydrazine. 
After 1 hour of stirring at room temperature, the solvent is removed under vacuum and the 
residue is taken up in dichloromethane. The organic layer is washed, dried over Na2S04 
20 and concentrated. A chromatography over silica gel (dichloromethane/methanol : 97/3) 
provides 2.5 g (yield:59%) of the desired compound. 

NMR:.CDC1 3 ] H 5 (ppm) 3.10 (s,6H);5.10 (s,2H); 5.55 (s,lH); 6.50 (s,lH); 7.2-7.30 
(m,3H); 7.40-7.50 (m,2H); 8.50 (bs,lH) 



25 



Step 3 : l-Benzyl-2,6-dioxo-3-methyl-l,2,3,6-tetrahydro-pyrimidine-4- 
carb aldehyde dimethylhydrazone 
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To a stirred solution of 2.3 g (8.45 mmol) of the compound obtained in the preceding Step 

2 in 58 ml of anhydrous DMF are added 2.3 ml (2.0 g, 1.69 mmol) of N,N'~ 
dimethylformamide acetal. The reaction mixture is maintained at 100°C for 10 minutes and 
concentrated under vacuum. The residue is taken up in dichloromethane and the product is 

5 precipitated by addition of ether to provide 1.75 g (yield:72.3%) of the desired compound. 
NMR:. CDC1 3 l H 8 (ppm) ^3.20 (s,6H) ;3.50 (s,3H); 5.15 (s,2H) ; 6.10 (s,lH); 6.60 
(s,lH) ; 7.2-7.30 (m,3H) ; 7.40-7.50 (m,2H) 

Step 4: Methyl l-benzyl-2,6-dioxo-3-methyH ? 2,3 5 6-tetrahydro-pyrimidine-4- 
(carbaldehyde dimethylhydrazone)-5-carboxylate i 

10 To a stirred solution of 1 .7 g (5.94 mmol) of the compound obtained in the preceding Step 

3 in 61 ml of anhydrous acetonitrile are added successively 1.68 g (7.1 mmol) of Pd(OAc)2 
and 0.613 g (7.1 mmol) of methyl acrylate. After 20 minutes od stirring under reflux the 
reaction mixture is filtered off and oncentrated under vacuum. The residue is 
chromatographied over silica gel (dichloromethane/methanol : 97/3) to provide 1.40 g 

1 5 (yield:63 .6%) of the desired compound. 

NMR:. CDC1 3 ] H 8 (ppm): 3.20 (s,6H) ;3.55 (s,3H) ; 3.75 (s,3H) ; 5.20 (s,2H) ; 6.70 
(sJH); 7.1 -7.70 (m,7H). 

Step 5: 3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-pyrido[3,4-d]pyriniidine 
*6-carboxylic acid methyl ester 

20 A solution of 1.4 g (3.78 mmol) of the compound obtained in the preceding Step 4, 18 ml 
of chlorobenzene and 3.6 ml of acetic acid is stirred under reflux for 3 hours, and 
concentrated under vacuum to provide 1.4 g of a precipitate. The desired compound (0.76 
g; yield:62%) is obtained by recrystallization of the crude product in 120 ml of ethyl 
acetate. 

25 NMR:. CDC1 3 ! H 8 (ppm ): 3.70 (s,3H) ;4.0 (s 9 3H) ; 5.30 (s,2H) ; 7.2-7.35 (m,3H) ; 7.45- 
7.55 (m,2H) ; 8.80 (s,lH) ; 8.85 (s,lH). 

Step 6: 3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-pyrido[3,4-d]pyrimidine 
-6-carboxylic acid 
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0.76 g (2.34 mmol) of the compound obtained in the preceding Step 5, 7.6 ml of methanol, 
7.6 ml of water and 0.646 g (4.67 mmol) of K2CO3 are stirred overnight at room 
temperature and then heated to reflux for 5 minutes. After cooling and addition of water 
the acification to pH 1 of the mixture provides a precipitate which is dissolved in a mixture 
of methanol/dichloromethane. The organic layer is washed with water, dried and 
rt concentrated under vacuum^ The residue obtained is concretized in a mixture of 
dichloromethane/ether to give 0.54 g (yield: 74%) of the desired compound. 
NMR;.DMSO l H 8 (ppm ) 3.60 (s,3H); 5.20 (s,2H); 7.2-7.40 (m,5H); 8.50 (s,lH); 9.0 
(s,lH) ; 13.3 (bs,lH) 
M.P. = 240°C 
HPLC = 100% 

Step 7: 3-Benzyl-l-methyl-2,4-dioxo-l J 2,354-tetrahydro-pyrido[3,4-d]pyrimidine 
-6-carboxylic acid (l,3-benzodioxol-5-ylmethyl)-amide 

The compound is obtained according to the procedure of the Example 1 using the 
compound obtained in the preceding Step 6 and piperonylamine. 
TLC : CH2CI2 / MeOH 95/5 Rf = 0.60 

NMRt.DMSO ! H 8 (ppm): 3.65 (s,3H); 4.40 (d,2H) ; 5.15 (s,2H) ; 5.95 (s,2H); 6.75-6.85 
(m,2H); 6.90 (s,lH); 7.2-7.40 (m,5H); 8.45 (s,lH); 8.90 (s,lH); 9.25 (t,lH). 
IR : 3387, 1716, 1662, 14875, 1442, 1250, 1239, 1040, 789 cm" 1 
M.P.= 197.5 °C 
HPLC : 100 % 

Example 168 :Methyl 4-[6-(4-Methoxy-benzyIcarbamoyI)-l-methyI-2,4-dioxo-l,4- 
dihydro-2jy-pyrido[3,4-rf]pyrimidin-3-yImethyl]-benzoate 

Step 1 : l-Methyl-2,4-dioxo-l,2,3,4-tetrahydro-pyrido[3,4-rf]pyrimidine-6- 
carboxylic acid 

3.3 g (10.6 mmol) of the compound obtained in the Step 6 of Example 167 are treated 
according to the procedure described in the Step 1 of Example 164 to give 2.0 g (yield: 
85.3%) of the desired compound. 
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NMR:.DMSO 'H 8 (ppm): 3.60 (s,3H) ; 8.40 (s,lH) ; 8.95 (s,lH) ; 12.0 (s,lH) ; 12.90 
(bs,lH) 

HPLC=100% ( 

Step 2: l-Methyl-2,4-dioxo-l,2,3,4-tetrahydro-pyrido[3,4-rf)pyriinidine-6- 
5 carboxylic acid 4-methoxy-benzylamide 

The compound is obtained (yield: 78%) according to the procedure of the Example 1 using 
the compound obtained in the preceding Step 1 and 4-methoxybenzylamine. 
TLC : CH2CI2 / MeOH 95/5 Rf = 0.50 

NMR..DMSO ! H 8 (ppm): 3.60 (s,3H); 3.75 (s,3H) ; 4.40 (d,2H),; 6.85 (dd,2H); 7.25 
10 (dd,2H) ; 8.4Q (s,lH) ; 8.85 (s.lH) ; 9.20 (t,lH) ; 12.0 (s,lH) 
HPLC = 99% 

Step 3: Methyl 4-[6-(4-methoxy-benzylcarbamoyl)-l-methyI-2,4-dioxo-l,4- 
dihydro-2fT-pyrido[3,4-rf]pyrimidin-3-ylmethyl]-benzoate 

The compound is obtained (0.2 g; yield:77%) according to the procedure of the Step 2 of 
15 Example 34 using the compound obtained in the preceding Step 2 and methyl-4- 
(bromomethyl)benzoate. 
TLC : CH2CI2 / MeOH 95/5 Rf = 0.80 

NMR:.DMSO ! H 8 (ppm): 3.60 (s,3H); 3.70 (s,3H); 3.85 (s,3H); 4.50 (d,2H) ; 5.20 
(s,2H) ; 6.85 (d,2H); 7.20 (d,2H); 7.50 (d,2H); 7.90 (d,2H); 8.5 ( s,lH); 8.90 (s,lH); 9.20 
20 (t,lH) 

IR : 3396, 1719, 1661, 1439, 1279, 1250, 1110, 753 cm -1 
M.P. = 211.1 °C 
HPLC : 99.5 % 

25 Example 169: tert-Butyl4-[6-(4-methoxy-benzyIcarbamoyl)-l-methyl-2,4-dioxo-l,4- 
dihydro-2H-pyrido[3,4-d]pyrimidin-3-ylmethyl]-benzoate 
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The compound is obtained (yield: 80.4%) according to. the procedure of the Step 2 of 
Example 34 using the compound obtained in the Step. 2 of example 168 and tert-butyi 4- 
bromomethyl-benzoate. 
TLC : CH2CI2 / MeOH 95/5 Rf = 0.80 
5 NMR:.DMSO l K 8 (ppm): 1.50 (s,9H) ; 3.65 (s,3H) ; 3.75 (s,3H) ; 4.40 (d,2H) ; 5.20 
• (s,2H) ; 6.85 (dd,2H) ; 7.25 "(dd,2H) ; 7.45 (dd,2H) ; 7.85 (dd,2H) ; 8.50 (s,lH) ; 8.90 
, .. M (s,lH);9.2(t,lH); 
HPLC = 98% 

Example 170: 4-[6-(3-Methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4-dihydro- 
10 2£r-pyrido[3,4-</]pyrimidin-3-ylmethyl]-benzoic acid 

Step 1 : l-Methyl-2,4-dioxo-l,2,3,4-tetrahydro-pyrido[3,4-d]pyrimidine-6- 
carboxylic acid 3-methoxy-benzylamide 

The compound is obtained (yield: 62.4%) according to the procedure of the Example 1 
using the compound obtained in the Step 1 of Example 1 68 and 3-methoxybenzylamine. 
15 TLC : CH2CI2 / MeOH 95/5 Rf= 0.50 

NMR:.DMSO l H 8 (ppm): 3.60 (s,3H) ; 3.75 (s,3H) ; 4.50 (d,2H) ; 6.75-6.95 (m,3H) ; 
7.20-7.30 (m,lH) ; 8.40 (s,lH) ; 8.85 (s,lH) ; 9.25 (t,lH) ; 12.0 (s,lH) 
HPLC = 98% 

Step 2: tert-Butyl 4-[6-(3-Methoxy-benzylcarbamoyI)-l-methyl-2,4-dioxo-l,4- 
20 dihydro-2fT-pyrido[3,4-<f]pyriiiiidin-3-ylmethyl]-benzoate 

The compound is obtained (yield: 80.4%) according to the procedure of the Step 2 of 
Example 34 using the compound obtained in the preceding Step 1 and tert-butyl 4- 
(bromomethyl)benzoate. 
TLC : CH2CI2 / MeOH 95/5 Rf = 0.80 
25 NMR:.DMSO ? H 8 (ppm): 1.50 (s,9H) ; 3.65 (s,3H) ; 3.75 (s,3H) ; 4.50 (d,2H) ; 5.20 
(s,2H) ; 6.80-6.95 (m,3H) ; 7.20-7.30 (m,lH) ; 7.5 (dd,2H) ; 7.85 (dd,2H) ; 8.50 (s,lH) ; 
8.95 (s,lH) ; 9.3 (t,lH) ; 
HPLC = 93.6% 
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Step 3: 4-[6-(3-Methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4-dihydro-2^r- 

pyrido[3,4-<dpyrimidin-3-ylmethyl]-benzoic ac W 

The compound is obtained according to the procedure of the Step 2 of Example 169 using 
the compound obtained in the preceding Step 2. 
5 TLC : CH 2 C1 2 / MeOH 95/5 Rf = 0.60 

NMR:.DMSO. l H 5 (ppm): 3.65 (s,3H); 3.75 (s,3H); 4.50 (d,2H) ; 5.20 (s,2H) ; 6.75-6.80 
(s,iH); 6.90 (s,2H); 7.20-7.25 (m,lH); 7.45 (d,2H); 7.85 (d,2H); 8.5 (s,lH); 8.90 (s,lH); 
9.30 (t,lH); 12.95 (bs,lH) 

IR : 3378, 1712, 1660, 1600, 1439, 1266, 1056, 790 cm" 1 i 
10 M.P. = 208.1, °C 
HPLC : 96.6 % 

Example 171 : 3-(4-Cyano-benzyl)-l-methyl-2,4-dioxo-l,2^,4-tetrahydro- 

pyrido[3,4-</lpyrimidine-6-carboxyIic acid 4-methoxy-benzylamide 

The compound is obtained according to the procedure of the Step 2 of Example 34 using 
15 the compound obtained in the Step 2 of Example 168 and (4-bromomethyl)-benzonitrile 
TLC : CH 2 C1 2 / MeOH 95/5 Rf= 0.80 

NMR:.DMSO 'H 5 (ppm): 3.65 (s,3H); 3.75 (s,3H); 4.45 (d,2H); 5.25 (s,2H); 6.90 (d,2H); 
7.25 (d,2H); 7.55 (d,2H); 7.80 (d,2H); 8.5 (s.lH); 8.95 (s,lH); 9.20 (t,lH). 
IR : 3391, 2228, 1716, 1662, 1443,1331, 1251, 789 cm -1 
20 M.P. = 230°C 
HPLC : 98.8 % 

Example 172: 3-Benzyl-l-methyl-6-(3-phenyl-propionyl)-lH-quinazoline-2,4-dione 

The compound of the preparation C is treated by SOCI2 in THF to give its chloride derivate 
25 which is reacted with phenetyl magnesium bromide and Cul in presence of THF. After 
usual treatment the desired compound is obtained. 
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NMR:.CDC1 3 'H 5 (ppm): 3.0 (m,2H); 3.30 (m,2H); 3.60 (s,3H); 5.25 (s,2H) ; 7.10-7.35 
(m,9H); 7.50 (m,2H); 8.3 (m,lH); 8.80 (s,lH) 
M.P. = 155 °C 
HPLC : 98.0 % 

5 Example 173: 3-Benzyl-l-methyl-2,4-dloxo-i;2,3,4-tetrahydro-quinazoline-6^ 
, . ((< carboxylic acid (E)-3-pyridin-4-yl-allyl ester 

NMR:.CDC1 3 *H 8 (ppm) 3.60 (s,3H) ; 5.0 ( d,2H) ; 5.30 (s,2H) ; 6.5-6.7 (m,2H); 7.15- 
7.35 (m,6H); 7.55 (m,2H) ; 8.40 (m,lH); 8.60 (m,2H) ; 9.0 (s.lH) 
M.P. = 147°C 
10 HPLC : 97.5 % 

Example 174: 3-Benzyl-l-methyI-2,4-dioxo-l^,3,4-tetrahydro-quinazoline-6- 
,, carboxylic acid (E)-3-pyridin-3-yl-allyI ester 

NMR:.CDC1 3 *H 8 (ppm): 3.60 (s,3H) ; 5.0 (d,2H) ; 5.30 (s,2H) ; 6.5 (m,lH) ; 6.8 (d,lH); 
7.30 (m,5H); 7.60 (m,2H) ; 7.7 (d,lH) ; 8.40 (d,lH); 8.55 (m,lH) ; 8.70 (s,lH) ; 9.0 (s,lH) 
15 M.P. = 184°C 
HPLC : 99.6 % 

Example 175: 3-Benzyl-l-methyl-6-[2-(pyridin-4-ylsulfanyl)-acetyI]-l J fiT-quinazoline- 
2,4-dione 

TLC : CH 2 C1 2 / MeOH 98/2 Rf = 0.20 
20 NMR:.CDC13 'H 8 (ppm): 3.65 (s,3H); 4.45 (s,2H) ; 5.25 (s,2H) ; 7.18 (d,2H); 7.20-7.35 
(m,4H) ; 7.50 (d,2H); 8.3 (d,lH); 8.40 (d,2H); 8.80 (s,lH). 

IR :1706, 1693, 1657, 1610, 1574, 1508, 1480, 1448, 1428, 1321, 1307, 1206, 1093, 831, 
810, 782, 703 cm" 1 
M.P. = 187°C 
25 HPLC : 98.0 % 
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Example 176: 3-(4-Aminomethyl-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

The compound is obtained by catalytic hydrogenation of the compound of Example 60 
using Raney Ni and NH3 in Methanol. 
5 TLC : CH2CI2 / MeOH / NH4OH 90/10 /l Rf = 0.25 

NMR:.CDC1 3 'H 8 (ppm): 1.45-1.70 (m,2H) ; 3.6 (s,3H) ; 3.8 (m,5H) ; 4.55 (d,2H) ; 5.22 
(s,2H) ; 6.74 (m,lH) ; 6.86 (d,2H) ; 7.2-7.30 (m,5H) ; 7.44 (d,2H) ; 8.28 (d,lH) ; 8.48 
(s,lH) 

. IR : 3370, 1702, 1655, 1640, 1617, 1542, 1508, 1477, 1324, 1303 ; 1247, 1173, 1032, 829, 
10 786,756 cm" 1 
M.P. = 187°C 
HPLC:98.4% 

Example 177: 3-(2'-Cyano-biphenyl-4-ylmethyl)-l-methyI-2,4-dioxo-l,2^,4- 

tetrahydro-quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

1 5 The compound is obtained according to the procedure of the Step 2 of Example 34 using 2- 
(4-bromomethylphenyl)-benzonitrile. 
TLC : CH 2 C1 2 / MeOH 98.5/1.5 Rf = 0.20 

NMR:.CDC1 3 *H 8 (ppm): 3.65 (s,3H) ; 3.80 (s,3H) ; 4.55 (d,2H) ; 5.30 (s,2H) ; 6.55-6.65 
(m,lH) ; 6.25 (d,2H) ; 7.2-7.30 (m,3H) ; 7.35-7.50 (m,4H) ; 7.55-7.65 (m,3H) ; 7.75 
20 (d,lH) ; 8.25-8.35 (m,lH) ; 8.45 (s.lH) 

IR : 1702, 1661, 1629, 1508, 1478, 1332, 1242, 1036, 833, 766 cm" 1 
M.P. = 200 °C 
HPLC : 99.8 % 



25 



Example 178: l-Methyl-2,4-dioxo-3-[2'-(lH-tetrazol-5-yl)-biphenyl-4-ylmethyl]- 
l,2,3,4-tetrahydro-quinazoline-6-carboxyIic acid 4-methoxy-benzylamide 
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The compound is obtained according to the procedure of the Step 2 of Example 34 using 5- 

[(4-bromomethyl)biphenyl]-tetrazole. 

TLC: CH 2 C1 2 / MeOH 90/10 Rf = 0.50 

NMR:.DMSO 'H 8 (ppm): 3.55 (s, 3H) ; 3.75 (s,3H) ; 4.40 (d,2H) ; 5.15 (s,2H) ; 6.90 
5 (d,2H) ; 7.05 (d,2H) ; 7.25 (d,4H) ; 7.45-7.70 (m,6H) ; 8.30 (d,lH) ; 8.6 (s.lH) ; 9.25 
(m,lH) 

JR : 2943, 1702, 1656, 1618, 1510, 1477, 1450, 1323, 1302, 1247, 1032, 829, 814, 782, 
757 cm- 1 
HPLC : 99.6 % 

10 Example 179: Methyl 4'-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4- 
dihydro-2Jy-quinazolin-3-yImethyl]-biphenyl-2-carboxylate 

The compound is obtained according to the procedure of the Step 2 of Example 34 using 
Methyl 4-(bromomethylphenyl)benzoate 
' TLC: CH2CI2 / MeOH 97/3 Rf = 0.30 
15 NMR: DMSO 'H 8 (ppm): 3.61 (s,3H) ;. 3.62 (s,3H) ; 3.80 (s,3H) ; 4.55 (d,2H) ; 5.30 
(s,2H) ; 6.65 (t,lH) ; 6.85(d,2H) ; 7.2-7.30 (m,6H) ; 7.35-7.40 (m,l H) ; 7.45-7.55 (m,3H) ; 
7.80 (d,lH) ; 8.27 (d,lH) ; 8.47 (s,lH) 

IR : 1707, 1668, 1656, 1638, 1616, 1509, 1478, 1330, 1294, 1248, 1089, 765, 754 cm -1 
M.P. = 172°C 
20 HPLC : 99.7 % 

Example 1 80: 4'-[6-(4-Methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l ,4-dihydro- 
2i/-quinazolin-3-ylmethyl]-biphenyl-2-carboxylic acid 



25 



The compound is obtained according to the procedure of the Step 2-4 of Preparation B 
using the compound of Example 179. 
TLC : CH2CI2 / MeOH 90/10 Rf = 0.40 
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NMR:.DMSO 'H 8 (ppm): 3.57 (s,3H) ; 3.72 (s,3H) ; 4.42 (d,2H) ; 5.20 (s,2H) ; 6.90 
(d,2H) ; 7.25-7.45 (m,8H) ; 7.50-7.60 (m,2 H) ; 7.70 .(d,lH) ; 8.26 (d,lH) ; 8.60 (s.lH) ; 
9.17-9.27 (m,lH) ; 12.5-13.2 (m,lH) 

IR : 1698, 1668, 1655, 1639, 1612, 1508, 1479, 1330, 1304, 1248, 765, 754 cm' 1 
5 M.P.= 175°C 
HPLC : 100 % 

Example 181: Ethyl 2-Fluoro-4-[6-(4-methoxy-benzylcarbamoyI)-l-methyl-2,4-dioxo- 
1 ,4-dihy dro-2fl-qu in azolin-3-ylmethyl]-benzo ate 

i 

The compound .is obtained according to the procedure of the Step 2 of Example 34 using 
10 Methyl 4-(bromomethyl)-2-fluoro-benzoate. 
TLC: CH 2 C1 2 / MeOH 90/10 Rf= 0.60 

NMR: CDC1 3 J H 8 (ppm): 1.30 (t,3H) ; 3.60 (s,3H) ; 3.80 (s,3H) ; 4.35 (q,2H) ; 4.60 
(m,2H); 5.30 (s,2H) ; 6.55 (m,lH) ; 6.90 (m,2H); 7.30 (m,5H) ; 7.90 (m,lH) ; 8.30 
(m,lH);8.50(s,lH); 
15 M.P.= 156°C 
HPLC : 100 % 

Example 182: 2-Fluoro-4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4- 
dihydro-2Jy-quinazolin-3-ylmethyl]-benzoic acid 

The compound is obtained according to the procedure of the Step 2-4 of Preparation B 
20 using the compound of Example 181. 

TLC : CH2CI2 / MeOH 90/10 Rf = 0.20 

NMR:.DMSO l H 8 (ppm): 3.60 (s,3H) ; 3.75 (s,3H) ; 4.40 (m,2H) ; 5.20 (s,2H) ; 6.90 
(m,2H) ; 7.30 (m,4H) ; 7.60 (d,lH) ; 7.80 (m,lH) ; 8.30 (m,lH) ; 8.70 (s,lH) ; 9.2 (s,lH) ; 
13.2 (s,lH) 
25 M.P. = 160 °C 
HPLC : 100 % 
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Example 183: 2-Methoxy-4-[6-(4-methoxy-benzylcarbamoyl)-l-methyI-2,4-dioxo-l,4- 
dihydro-2#-quinazolin-3-ylmethyl]-benzoic acid 2-dimethylamino- 
ethyl ester 

TLC : CH 2 C1 2 / MeOH 90/1 0 Rf = 0.20 

" NMR.-.CDCU ! H 8 ( ppm J 2.3 (s,6H) ; 2.60 (m,2H) ; 3.60 (s, 3H) ; 3.75 (s,3H) ;3.85 
tih (s,3H) ; 4.35 (m,2H) ; 4.55 (m,2H) ; 5.25 (s,2H) ; 6.50 (m,lH) ; 6.80 (m,2H) ; 7.10 (d,lH) ; 

7.25 (m,4H) ; 7.70 (d,lH) ; 8.25 (m,lH) ; 8.5 (s,lH) 

M.P. = 130 °C 

HPLC : 97.3 % 

Example 184: 4-[6-(4-Methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4-dihydro- 
2#-quinazolin-3-ylmethyl]-2-methyl-benzoic acid 2-dimethylamino- 
ethyl ester 

TLC : CH2CI2 / MeOH 90/10 Rf = 0.60 

NMR:.CDC1 3 l H 5 ( ppm ) 2.3 (s,6H) ; 2.55 (s,3H) ; 2.70 (m,2H) ; 3.60 (s, 3H) ; 3.80 
(s,3H) ; 4.40 (m,2H) ; 4.60 (m 5 2H) ; 5.20 (s,2H) ; 6.60 (s.lH) ; 6.80 (m,2H) ; 7.30 (m,5H) ; 
7.80 (m,lH) ; 8.30 (mJH) ; 8.5 (s,lH) 
M.P. = 146 °C 
HPLC : 99 % 

Example 185: l-Methyl-2,4-dioxo-3-[4-(5-oxo-4,5-dihydro-l,2,4-oxadiazol-3-yl)- 

benzyl]-l,2^,4-tetrahydro-quinazoline-6-carboxylic acid 4-methoxy- 
benzylamide 

TLC : CH2CI2 / MeOH 90/10 Rf - 0.30 

NMR:.DMSO ! H 5 ( ppm ) 3.2 (m,lH) ; 3.55 (s, 3H) ; 3.70 (s,3H) ; 4.40 (d,2H) ;5.20 
(s,2H); 6.90 (m,2H) ; 7.25 (m,2H) ; 7.40 (m,2H); 7.55 (m.lH); 7.70 (m,2H) ; 8.30 
(m,lH) ; 8.60 (s,lH) ; 9.2 (m,lH) 
M.P. = 305 °C 
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HPLC : 100 % 

Example 186: {4-l6-(4-Methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4-dihydro- 
2H-quinazolin-3-yl]-phenyl}-acetic acid 

5 TLC : CH 2 C1 2 / MeOH 90/1 0 Rf = 0.35 

NMR:.DMSO , 'H 6 ( ppm ) 3.50 (m,5H) ; 3.70 (s,3H) ; 4.40 (d,2H) ; 6.80 (d,2H) ; 7.20 

(m,4H) ; 7.40 (d,2H) ; 7.60 (d ,1H) ; 8.30 (d,lH) ; 8.60 (s,lH) ; 9.2 (t,lH) 

IR= 1717, 1645, 1619, 1501, 1298, 1240, 823, 750 

HPLC: 100% 1 

10 Example 187: l-Methyl-3-(l-naphthalea-l-yl-ethyl)-2,4-dioxo-l,2^,4-tetrahydro- 
quinazoline-6-carboxylic acid (l,3-benzodioxol-5-ylmethyl)-amide 

TLC : CH2CI2 / MeOH 95/5 Rf = 0.58 

NMR:.DMSO 'H 5 ( ppm ) 2.0 (d3H) ; 3.45 (s, 3H) ; 4.40 (d,2H) ; 6.00 (s,2H) ; 6.80-6.95 
(m,4H) ; 7.4-7.50 (m,3H); 7.55 (t,lH) ; 7.85-8.0 (m,4H) ; 8.20 (d,lH) ; 8.6 (s,lH) ; 9.15 
15 (t,lH) 

IR : 1656, 1618, 1503, 1440, 1254, 1040, 777, 754 cm- 1 
M.P. = 157°C 
HPLC : 96.2 % 

Example 188 :4-[6-(4-Methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4-dihydro- 
20 2J^-pyrido[3,4-</]pyrimidin-3-ylmethyll-benzoic acid 

To a stirred solution of 0.5 g (0.9 mmol) of the compound obtained in the Example 169 in 
50 ml of dichloromethane are added 5 ml of trifluorocetic acid. The mixture is strirred 
overnight at room temperature and 60 ml of ether are added. The product crystallizes and 
after filtration 0.44 g (yield: 100%) of the desired compound is obtained. 
25 TLC : CH 2 C1 2 / MeOH 95/5 Rf = 0.60 



WO 02/064572 



PCT/EP02/01979 



164 

NMRr.DMSO 'H 5 (ppm): 3.65 (s,3H); 3.75 (s,3H); 4.45 (d,2H); 5.25 (s,2H); 6.90 (d,2H); 
7.25 (d,2H); 7.50 (d,2H); 7.90 (d,2H); 8.5 (s,lH); 8.95 (s,lH); 9.20 (t,lH); 12.85 (bs.lH) 
IR : 3388, 1715, 1662, 1475, 1442, 1247, 791 cm' 1 
M.P. = 264.4 °C 
5 HPLC : 98.9 % 

M Example 189 :3-(3-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetraliydro-quinazoline- 
6-carboxylic acid (pyridin-4-ylmethyl)-amide 

To 0.5 g (1.5 mmol) of the compound of Preparation D in dimethylformamide (10 ml) are 
10 added EDAC.HC1 0.38g (1.9 mmol), HOBT 0.27 g (1.9 mmol), followed by 4-pyridyl- 
benzylamine 0.21 g (1.9 mmol). The mixture is stirred 48 hours at room temperature 
before adding water (20 ml) and extracting with ethyl acetate (2 x 20 ml). The combined 
organic layers are washed with saturated aqueous NaCl solution (4 x 20 ml), and dried 
MgS0 4 . recrystallyzed solid product in hot ethyl acetate to obtain 0.13 g (yield: 20%) of 
15 the desired compound. 

MS: m/z (APCI, AP+) 419.2 [M ] + 

CHN Analysis: Calcd(%) : C, 66.02; H, 4.58; N, 13.39. 

Found (°/o) : C, 65.73; H, 4.47; N, 13.36. 

Example 190: 3-(3-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-quiuazollne- 
20 6-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide 

0.10 g (yield: 17%) of the desired compound is obtained according to the procedure of 
Example 189, but using 2-methoxy-4-pyridyl-benzylamine. 
MS: m/z (APCI, AP+) 449.2 [M] + 
25 CHN Analysis: C24H21FN4O4O.I H 2 0 

Calcd (%) : C, 64.02; H, 4.75; N, 12.44. 
Found (%) : C, 63.66; H, 5.07; N, 12.16. 

Example 191 : 3-(3-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,2^,4-tetrahydro-quinazoline- 
6-carboxylic acid (pyridin-3-ylmethyl)-amide 
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0.11 g (yield : 26%) of the desired compound is obtained according to the procedure of 
Example 189, but using 3-pyridyl-benzylamine. 
MS: m/z (APCi AP+) 419.1 [M ] + 
CHN Analysis: C23H19FN4O3 1.2 H 2 0 
5 Calcd(%) : C, 62.78; H, 4:90; N, 12.73. 
Found (%) : C, 62.75; H, 4.90; N, 12.73. 

Example 1 92 : a-CS-Fluoro-benzyO-l-methyl^^-dioxo-l^jS^-tetrahydro-quinazoline- 
6-carboxylic acid 4-methoxy-benzylamide , 

0.12 g (yield: 35%) of the desired compound is obtained according to the procedure of 
1 0 Example 1 89, but using 4-methoxy-benzylamine. 
MS: m/z (APCI, AP+) 448. 1 [M] + 
CHN Analysis: C25H22FN 3 O 4 ;0.1 H 2 0 
Calcd(%) : C, 66.84; H, 4.98; N, 9.35. 
Found (%) : C, 66.57; H, 4.83; N, 9.03. 

15 Example 193: 3-(3-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline- 
6-carboxylic acid 3-methoxy-benzylamide 

0.20 g (yield : 59%) of the desired compound is obtained according to the procedure of 
Example 189, but using 3-methoxy-benzylamine. 
MS: m/z (APCI, AP+) 448. 1 [M ] + 
20 CHN Analysis: C25H22FN3O4 

Calcd (%) : C, 67. 1 1 ; H, 4.96; N, 9.39. 
Found (%) : C, 66.82; H, 4.87; N, 9.1 1 . 

Example 194 :l-Ethyl-3-(3-fluoro-benzyl)-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline-6- 
carboxylic acid (pyridin-4-ylmethyI)-amide 
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0.13 g (yield : 20%) of the desired compound is obtained according to the procedure of 
Example 1 89, but using the compound of the Preparation E and 4-pyridyl-benzylamine. 
MS: m/z (APCI, AP+) 433.2 [M] + 

CHN Analysis: Calcd(%) : C, 66.66; H, 4.89; N, 12.96. 
5 Found (%) : C, 66.26; H, 4.71; N, 12.78. 

Example 195: l-EthyI-3-(3-fluoro-benzyl^ 

carboxylic acid (pyridin-3-ylmethyl)-amide 

0.18 g (yield : 51%) of the desired compound is obtained according to the procedure of 
Example 189, but using the compound of Preparation E and 3-pyridyl-benzylamine. 
10 MS: m/z (APCI, AP+) 433.1 [Mf 

CHN Analysis: Calcd (%) : C, 66.66; H 5 4.89; N, 12.96. 

Found (%) : C, 66.43; H, 5.03; N, 12.84. 

Example 196: 3-(4-Bromo-benzyl)-l-methyl-2,4-dioxo-l ,2,3,4-tetrahydro-qu inazoliae- 
6-carboxylic acid 4-methoxy-benzylamide 

15 Step 1: Methyl 3-(4-bromobenzyl)-2 3 4-dioxo-l,2 5 3 J 4-tetrahydroquiiiazoIine-6- 

carboxylate 

4.6 g (yield : 59%) of the desired compound is obtained according to the procedure of Step 
1 of Preparation D, but using 4-bromobenzyl isocyanate. 
MS: m/z (APCI, AP+) 388.9 [M*f 
20 CHN Analysis: Calcd (%) : C, 52.46; H, 3.37; N, 7.20. 

Found (%) : C, 52.16; H, 3.30; N, 7.30. 

Step 2: Methyl l-methyl-3-(4-bromobenzyl)-2 3 4-dioxo-l 5 2,3,4- 
tetrahydroquinazoline-6-carboxylate 

1.49 g (yield : 71%) of the desired compound is obtained according to the procedure of 
25 step 2 of Preparation D, but using the compound obtained in the Preceding Step 1. 
MS: m/z (APCI, AP+) 404.9 [M] + 

CHN Analysis: Calcd (%) : C, 53.62; H, 3.75; N, 6.95. 
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Found (%) : C, 53.24; H, 3.71; N, 6.84. 

Step 3: l-Methyl-3-(4-bromobenz^ 
carboxylic acid 

1.3 g (yield : 87%) of the desired compound is obtained according to the procedure of Step 
5 2-4 of Preparation B, but using the compound obtained in the preceding Step 2. 
MS: m/z (APCI, AP+) 388.9 [Mf 
CHN Analysis: Calcd (%) : C, 52.46; H, 3.37; N, 7.20. 

Found (%) : C, 52.12; H, 3.30; N, 7.11. 

Step 4: 3 r (4-Bromo-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline- 
10 6-carboxyIic acid 4-methoxy-benzylamide 

0.24 g (yield : 76%) of the desired compound is obtained according to the procedure of 
Example 189, but using the compound obtained in the preceding Step 3 and 4-methoxy- 
benzylamine. 

MS: m/z (APCI, AP+) 508 [M'f 
15 CHN Analysis: CzsHzzBrNaC^ 0.2 H 2 0 
Calcd (%) : C, 58.65; H, 4.41; N, 8.21. 
Found (%) : C, 58.32; H, 4.32; N, 8.12. 

Example 197: 3-(4-Bromo-benzyl)-l-methyl-2,4-dioxo-l,2,3 ? 4-tetrahydro-quinazoline- 
6-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide 

20 0.22 g (yield : 33%) of the desired compound is obtained according to the procedure of 
Example 189, but using the compound obtained in the preceding Step 3 and 2-methoxy-4- 
pyridyl-benzylamine. 

NMR: DMSO l H 5 (ppm): 3.52 (3H,s); 3.79 (3H,s); 4.43 (2H,d); 5.09 (2H,s); 6.66 (lH,s); 
6.89 (lH,d); 7.26-7.56 (5H,m); 8.06 (lH,d); 8.24-8.26 (lH,m); 8.61(lH,m); 9.31 (lH,t). 
25 MS: m/z (APCI, AP+) 509 [Mf 

Example 198: 3-(3 ) 4-Diflu6ro-beDzyl)-l-methyl-2 5 4-dioxo-l^,3,4-tetrahydro- 
quinazoline-6-carboxylic acid (pyridm-3-ylmethyl)-amide 
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Step 1: Methyl 3-(3,4-difluoro-benzyl)-2 5 4-dioxo-.l,2 3 3,4-tetrahydroqulnazollne- 
6-carboxylate 

The compound is obtained with 51% yield according to the procedure of Step 1-5 to Step 
2-5 of Preparation B using as substrates the compound of Preparation A and 3,4- 
• difluorobenzylamine. 

NMR: DMSO l H (ppm): 3.86 (3H,s); 5.05 (2H,s); 6.66 (lH,s); 7.18-7.43 (4H,m); 8.18 

(lH,dd); 8.47 (lH,s). 

MS: m/z (APCI, AP+) 347.1 [Mf 

Step 2 : Methyl l-methyl-3-(3 5 4-difluoro-benzyl)-2 5 4-dioxo-l,2,3,4- 
tetrahydroquinazoIine-6-carboxylate 

1.5 g (yield : 72%) of the desired compound is obtained according to the procedure of Step 
2 of the Preparation D, but using the compound obtained in the preceding Step 1. 
MS: m/z (APCI, AP+) 361.0 [M ] + 

CHN Analysis: Calcd (%) : C, 60.00; H, 3.92; N, 7.77. 

Found (%) : C, 60.05; H, 3.85; N, 7.72. 

Step 3: l-Methyl-3-(3,4-difluoro-benzyl)-2,4-dioxo-l 5 2,3,4- 
tetrahydroquinazoline-6-carboxyIic acid 

1.1 g (yield : 82%) of the desired compound is obtained according to the procedure of Step 
2-4 of the Preparation B, but using the compound obtained in the preceding Step 2. 
MS: m/z (APCI, AP+) 437.0 [M'f 

CHN Analysis: Calcd (%) : C, 58.96; H, 3.49; N, 8.09. 

Found (%) : C, 58.67; H, 3.99; N, 7.27. 

Step 4: 3-(3 5 4-Difluoro-benzyl)-l-methyl-2,4-dioxo-l 5 2,3,4.tetrahydro- 
quinazoline-6-carboxylic acid (pyridin-3-ylmethyl)-amide 

0.48 g (yield : 79%) of the desired compound is obtained according to the procedure of 
Example 189, but using the compound obtained in the preceding Step 3 and 3-pyridyl- 
benzylamine. 

MS: m/z (APCI, AP+) 437.1 [M*f 
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CHN Analysis: C23Hi 8 F 2 N40 3 0.2 H 2 0 
Calcd (%) : C, 62.78; H, 4.21 ; N, 12.73. 
Found (%) : C, 62.50; H, 4.13; N, 12.82. 

Example 199 :3-(3,4-Difluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro- 
5 quinazoline-6 : carboxylic acid (pyridin-4-ylmethyl)-amide 

0.23 g (yield : 38%) of the desired compound is obtained according to the procedure of 
Example 189, but using the compound obtained in the Step 3 of the Example 198 and 4- 
pyridyl-benzylamine. , 
MS: m/z (APCI, AP+) 437.1 [M] 4 * 
10 CHN Analysis: C23H18F2N4O3 

Calcd (%) : C, 63.30; H, 4.16; N, 12.84. . 
Found (%) : C, 63.19; H, 4.07; N, 12.81. 

Example 200 : 3-(3,4-Difluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3 5 4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide 

0.11 g (yield : 39%) of the desired compound is obtained according to the procedure of 
Example 189, but using the compound obtained in the Step 3 of the Example 198 and 4- 
methoxy-benzylamine. 
MS: m/z (APCI, AP+) 466.2 [M] + 
CHN Analysis: C25H21F2N3O4 
Calcd (%) : C, 64.51; H, 4.55; N, 9.03. 
Found (%) : C, 64.41; H, 4.53; N, 8.87. 

Example 201 : 3-(3-chloro-4-fluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro- 
quinazoline-6-carboxylic acid (pyridin-4-ylmethyl)-amide 



15 



20 



25 



Step 1: Methyl 3-(3-cbloro-4-fluoro-benzyl)-2,4-dioxo-l^,3,4- 
tetrahydroquinazoline-6-carboxylate 
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The compound is obtained with 18.1% yield according to, the procedure of Step 1-5 to Step 

2-5 of Preparation B using as substrates the compound of Preparation A and 3-chloro-4- 

fluorobenzylamine. 

MS: m/z (APCI, AP) 36 1 .0 [M] 4 

Step 2 : Methyl l-methyI-3-(3-chloro-4-fluoro-benzyI)-2 3 4-dioxo-l,2,3,4- 
tetrahydroquinazoIine-6-carboxyIate 

0.5 g (yield : 72%) of the desired compound is obtained according to the procedure of Step 
2 of the Preparation D, but using the compound obtained in the preceding Step 1 . 
- MS: m/z (APCI, AP+) 377.0 [U f 
CHN Analysis: Calcd (%) : C, 57.38; H, 3.75; N, 7.44. 

Found (%) : C, 57.34; H, 3.73; N, 7.27. 

Step 3: l-Methyl-3-(3-chloro-4-fluoro-benzyl)-2,4-dioxo-l,2,3,4- 
tetrahydroquinazoline-6-carboxylic acid 

0.45 g (yield : 92%) of the desired compound is obtained according to the procedure of 
Step 2-4 of the Preparation B, but using the compound obtained in the preceding Step 2. 
MS: m/z (APCI, AP+) 363.0 [M] + 

CHN Analysis: Calcd (%) : C, 56.29; H, 3.33; N, 7.72. 

Found (%) : C, 56.24; H, 3.21; N, 7.64. 

Step 4: 3-(3«chloro-4-fluoro-benzy])-l«methyl-2,4-dioxo-l,2,3,4-tetrahydro- 
quinazoIine-6-carboxyIic acid (pyridin-4-yImethyl)-amide 

0.17 g (yield : 69%) of the desired compound is obtained according to the procedure of 
Example 189, but using the compound obtained in the preceding Step 3 and 4-pyridyl- 
benzylamine. 

MS: m/z (APCI, AP+) 453.1 [M'f 
CHN Analysis: C23H18F2N4O3 1.1 H 2 0 
Calcd (%) : C, 58.44; H, 4.31; N, 11.85. 
Found (%) : C, 58.23; H, 4.23; N, 11.75. 
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Example 202 :3-(3-ChIoro^41uoro-benzyl)-l-methyl^ 

quin azoline-6-carboxylic acid 4-methoxy-benzyl amide 

0.21 g (yield : 80%) of the desired compound is obtained according to the procedure of 
5 Example 189, but using the compound obtained in the Step 3 of the Example 201 and 4- 
methox y-b enzyl amine . 
MS: m/z (APCI, AP-f) 482.1 [M] + 
CHN Analysis: C25H21CIFN3O4 
Calcd (%) : C, 62.31; H, 4.39; N, 8.72. 
10 Found (%) : C, 62.12; H, 4.37; N, 8.51. , 

Example 203 :4-[6-(4-Methoxy-benzylcarbamoyl)-l»methyl-2,4-dioxo-l,4-dihydro- 
2Jy-quinazolin-3-ylmethyl]-benzoate(2-liydroxy-ethyl)-trimethyl- 
ammonium 

A suspension of 0.5 g (1.05 mmol) of compound of the Example 34 in hot methanol is 
15 added 0.22g (1.03 mmol) choline bicarbonate. The mixture is heated to reflux for 1 hour. 

Cool and concentrate. The resulting solid is recrystallized from ethanol to provide 0.41 g 

(yield: 68%) of the desired compound. 

CHN Analysis: C31H36N4O7 0.5 H 2 0 

Calcd (%) : C, 63.58; H, 6.37; N, 9.57. 
20 Found (%) : C, 63.32; H, 6.58; N, 9.57. 

Example 204: 4-[6-(4-Methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l ? 4-dihydro- 
2iJ-quinazoIin-3-ylmethyl]-benzoic acid hemicalcium salt 

A suspension of 0.5 g (1.05 mmol) of compound of the Example 34 in warm 
tetrahydrofuran is added 1.05 ml 1.00 NNaOH. The mixture is stirred 0.5 hour and CaCk 
25 0.058 g (0.525 mmol) is added in one portion. The mixture is stirred 2 hours and then 
concentrated. Add ethanol and filter. Dried at 88°C in vacuum oven for 72 hours gives 0.49 
g (yield : 94%) of the desired compound. 
CHN Analysis: C 52 H44CaN 6 Oi2 , 1.0 H 2 0 
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Calcd(%) : C, 62.27; H, 4.62; N, 8.38. 
Found (%) : C, 61.95; H, 4.70; N, 8.34. 

Example 205 :4-[6-(4-Methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4-dihydro- 
2 J H r -quinazolin-3-ylmethyIJ-benzoic acid hemimagnesium salt 

A suspension of 0.5 g (1.05 mmol) of compound of the Example 34 in warm 
tetrahydrofuran is added 1.05 ml 1.00 N NaOH. The mixture is stirred 0.5 hour and MgCl 2 
0.052 g (0.525 mmol) is added in one portion. The mixture is stirred 2 hours and then 
concentrated. Add ethanol and filter. Dried at 88°C in vacuum oven for 72 hours gives 049 
g (yield : 96%) of the desired compound. 
CHN Analysis: C 5 2H44MgN60 12 1.0 H 2 0 
Calcd (%) : C, 63.26; H, 4.70; N, 8.51. 
Found (%) : C, 63.07; H, 4.89; N, 8.50. 

Example 206: 3-(4-Chloro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline- 
6-carboxylic acid (pyridin-4-ylmethyl)-amide 

Step 1: l«Methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline-6-carboxyIic acid 
(py rid azin-4- j'lmethyl)-a mide 
To a suspension of compound of the Step 1 of the Example 33 (1.00 g, 4.54 mmol), ED AC 
(1.13 g, 5.90 mmol), HOBT (0.675 g, 5.00 mmol) in 20 ml of DMF is added a solution of 
4-aminomethyl-pyridine (0.507 ml, 5.00 mmol). The light orange suspension is stirred at 
room temperature overnight. After 24 h, the reaction mixture is concentrated affording a 
oflwhite solid. The solids are subsequently washed with 10 ml of ethyl acetate, saturated 
Na 2 C0 3 , and 10 ml of H 2 0 to give 1.20 g (yield: 85.7%) of product. 
MP: 141-145 °C 
MS(APCI+): m/z 309.1 (MH"). 

Step 2: 3-(4-Chloro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro- 
quinazoline-6-carboxylic acid (pyridin-4-ylmethyI)-amide 
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To a suspension of compound obtained in the preceding Step 1 (0.200 g, 0.645 mmol) in 6 
ml of DMF is added CS2CO3 (0.630 g, 1.93 mmol). After stirring at room temperature for 
30 min, a solution of 4-chlorobenzyl-bromide (0.132 g, 0.645 mmol) in 2 ml of DMF is 

.1 

added dropwise to the reaction mixture and stirred overnight White solids (cesium salt) are 
filtered and the solution was concentrated. The resulting suspension is diluted with 10 ml 
of ethyl acetate and filtered again. The filtrate is concentrated and trituration with 10 ml of 
ethyl acetate gave 0.26 g (yield: 92.9%) of a white solid corresponding to the desired 
compound. 
MP: 228-230 °C 

CHN Analysis: C23H19N4O3CI1 , 
Calcd (%) : C, 63.52; H, 4.40; N, 12.88. 
Found (%) : C, 63.40; H, 4.41; N, 12.84. 

Example 207: 3-(4-Fluoro»benzyl)-l-methyl-2,4-dioxo-l ,2,3,4-tetrahydro-quiuazoliae- 
6-carboxylic acid (pyridin-4-ylmethyl)-amide 

0.2 g of the desired compound (yield: 74.1%) is obtained according to the procedure of 

Example 206, Steps 1 to 2, but using in Step 2 4-fluorobenzyl bromide. 

mp 210-212 °C; 

CHN Analysis: C23H19N4O3F1 

Calcd (%) : C, 66.02; H, 4.58; N, 13.39 

Found (%) : C, 65.74; H, 4.60; N, 13.03. 

Example 208: 3-(4-Fluoro-benzyl)-l-methyl-2,4-dioxo-l > 2,3 5 4-tetrahydro-quina2olme- 
6-carboxylic acid (pyridin-3-yImethyl)-amide 

Step 1: l-Methyl-2,4«dioxo-l,2,3,4-tetrahydro-quinazoline--6-carboxyIic acid 
(pyridin-3-yImethyl)-amide 

1.18 g of the desired compound (yield: 83.7%) is obtained according to the procedure of 
Step 1 of the Example 206, but using 3-aminomethyl pyridine. 
MS(APCI+): m/z 309.1 (MH"); 



WO 02/064572 



PCT7EP02/01979 



174 

J H NMR (400 MHz, DMSO-d 6 ) 5 3.43 (s, 3H, NCH 3 ), 4.47 (d, J-5.86 Hz, 2H, NCH 2 Ar), 
7.3 1-7.34 (m, 1H, ArH), 7.48 (d, J=8.79 Hz, 1H, ArH), 7.70 (d, J=7.82 Hz, 1H, ArH), 8.20 
(dd, J=8.79, 1.95 Hz, 1H, ArH), 8.42-8.43 (m, 1H, ArH), 8.53 (d, J=2.20 Hz, 2H, ArH), 
9.30 (t, J=5.62, 1H, ArH), 1 1.65 (s, 1H, NH); 

5 

Step 2: 3-(4-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazolinc- 
, 6-carboxylic acid (pyridin-3-ylmethyl)-amide 

0.25 g of the desired compound (yield: 82.6%) is obtained according to the procedure of 
Example 206, Step 2, but using the compound obtained in the preceding Step 1 and 4- 
10 fluorobenzyl bromide. 
MP: 166-168 °C 

Anal. Calcd for CssH^OaFt: C, 65.79; H, 4.60; N, 13.34. Found: C, 65.40; H, 4.40; N, 
13.18. 

Example 209: 3-(4-Chloro-benzyl)-l-methyl-2,4-dioxo-l 5 2,3,4-tetrahydroquinazoline- 
15 6-carboxylic acid (pyridia-3-ylmethyl)-amide 

0.25 g of the desired compound (yield: 89.3%) is obtained according to the procedure of 
Example 206, Step 2, but using the compound obtained in the Step 1 of Example 208 and 
4-chlorobenzyl bromide. 
MP: 173-175 °C 

20 Anal. (%) Calcd for C23H19N4O3CI1: C, 62.77; H, 4.48; N, 12.73. Found: C, 62.39; H, 
4.46; N, 12.71. 

Example 210: S^-Fluoro-benzy^-l-methyl^^dioxo-l^^^-tetrahydroquinazollne- 
6-carboxylic acid 3-methoxy-benzylamide 

Step 1: l-Methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline-6-carboxylic acid 
25 3-methoxy-benzylamide 

1.29 g of the desired compound (yield: 83.8%) is obtained according to the procedure of 
Example 206, Step 1, but using 3-methoxylbenzyl amine. 
MP: 235-238°C. 
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Step 2: 3"(4-FIuoro-benzyl)-l-methy)-2,4-dioxo-l,2,3,4-tetrahydro-quina2oHDe- 
6-carboxylic acid 3-methoxy-benzylamide 

0.25 g of the desired compound (yield: 95%) is obtained according to the procedure of 
Example 206, Steps 2, but using the compound obtained in the preceding Step 1 and 4- 
5 fluorobenzyl bromide. 
MP : 176-178°C 

AnaL (%) Calcd for CzsHteNsO^: C, 67.11; H, 4.96; N, 9.39. Found: C, 66.99; H, 4.99; 
N, 9.18. 

Example 211: 3-(4-Chloro-benzyl)-l-methyl-2 ,4-dioxo-l,2,3,4-tetrahydroquinazoline- 
10 6-carboxylic acid 3-methoxy-benzylamide 

0.25 g of the desired compound (yield: 92%) is obtained according to the procedure of 
Example 206, Step 2, but using the compound obtained in the Step 1 of Example 210 and 
4-chlorobenzyl bromide. 
MP: 178-180 °C 

15 AnaL (%) Calcd for 0251^0401!: C, 64.60; H, 4.79; N, 9.04. Found: C, 64.22; H, 4.72; 
N, 8.84. 

Example 212: 3-(4-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydroquinazoline- 
6-carboxylic acid (2-methoxy-pyridin-4-y]methyl)-amide 

Step 1: l-Methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazo]ine-6-carboxyIic acid 
20 (2-mettaoxy-pyridin-4-ylmethyl)-amide 

1.00 g of the desired compound (yield: 76.9%) is obtained according to the procedure of 
Example 206, Step 1, but using (2-methoxy-pyridin-4-yl)-methylamine. 
MP: 215-218 °C 
MS(APCI+): m/z 339.1 (MHT). 

25 Step 2: 3-(4-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydroquinazoline- 

6-carboxylic acid (2-methoxy-pyridin-4-yImethyl)-amide 
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0.07 g of the desired compound (yield: 26.5%) is obtained according to the procedure of 
Example 206, Step 2, but using the compound obtained in the preceding Step 1 and 4- 
fluorobenzyl bromide. 
MP: 174-175 °C 

5 Anal. (%) Calcd for C24H21N4O4F1: C, 64.20; H, 4.73; N, 12.48. Found: C, 63.88; H, 4.73; 
>N, 12.08. 

Example 213: 3-(4-Chloro-benzyl)-l-methyl-2,4-dioxo-l,2,3 9 4-tetrahydroquinazoIine- 
6-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide 

10 0.09 g of the desired compound (yield: 33%) is obtained according to the procedure of 
Example 206, Step 2, but using the compound obtained in Step 1 of Example 212 and 4- 
chlorobenzyl bromide. 
MP:169-170°C 

Anal. (%) Calcd for Ca^iN^Ch: C, 62.02; H, 4.61; N, 11.98. Found: C, 62.01; H, 
15 7 5.01 ;N, 11.70. 

Example 214: tert-Butyl l-{4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4 
-dihydro-2^quinazo!in-3-ylmethyI]-phenyl}-cycIopropanecarboxyIate 




0.35 g of the desired compound (yield: 67%) is obtained according to the procedure of 
20 Example 206, Steps 1 to 2, but using in Step 1 4-methoxy-benzylamine and in Step 2 tert- 
butyl 1 -(4-bromomethyl-phenyl)-cyclopropanecarboxylate. 
MP: 148-149 °C 

Anal. (%) Calcd for C33H35N3O6: C, 68.88; H 3 6.24; N, 7.30. Found: C, 68.49; H, 6.29; N, 
7.21. 

25 Example 215: l-{4-[6-(4-Methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l 5 4-diliydro- 
2fl-quinazolin-3-ylmethyl]-phenyl}-cyclopropanecarboxylic acid 
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t 

To a solution of the compound of Example 214 (0.35 g, 0.61 mmol) in 2 ml of CH 2 C1 2 are 
added 2 ml of TFA. The yellow solution is stirred at room temperature for 4 hours. The 
reaction mixture is concentrated and trituration with diethyl ether gives 0.25 g (yield:79%) 
of a white solid corresponding to the desired compound. 
5 MP : 179-18TC 

Anal. (%) Calcd for C29H27N3O6: C, 66.22; H, 5.35; N, 7.77. Found: C, 66.61; H, 5.40; N, 
8.04. 

Example 216: 3-Ben2yl-6-benzylsuIfanyH-methyHH-quiaa2oline-2,4-dione 




10 Stepl: Modo-2-metbylamino-benzoic acid 

To a solution of N-methylanthranilic acid (5.00 g, 3.31 mmol) in 30 ml of acetic acid are 
added 60 ml of H 2 0 and I 2 (8.39 g, 3.31 mmol) is added portionwise over a period of 5 
minutes. The reaction mixture is stirred at room temperature for 2 days. After 48 hours, the 
product is filtered and washed with 30 ml of H 2 0. The mother liquor is concentrated 
1 5 affording more product 

Weight: 7.3 g; Yield = 80% 
MP: 170-172 °C 
MS(APCI+): m/z 276.0 (MIT). 

Step 2: 3-Benzyl-6-iodo-l-methyHfl-quinazoline-2,4-dione 

20 To a mixture of the compound obtained in the preceding Step 1 (0.50 g, 1.9 mmol), 
isothiocyanate (0.236 g, 1.58 mmol), and CF 3 C0 2 Ag (0.838 g, 3.80 mmol) is added slowly 
Et 3 N. The reaction mixture is heated at refluxed for 1.5 hours. After cooled to room 
temperature, silver sulfide is filtered and the filtrate is concentrated affording a brown oil. 
The product is purified by chromatography on silica gel (ethyl acetate/hexane: 20/80) to 

25 give 0.300 g (48.0%) of a white solid 
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MP: 149-150°C 
. MS(APCI+); m/z 391.0 (MH"). 

Step 3 : 3-Benzyl-6-benzylsulf anyl-l-methyH J7-quinazoIine-2,4-dione 

To a mixture of KHC0 3 (0.009 g, 0.089 mmol), PPh 3 (0.007 g, 0.027 mmol), n-B^NI 
5 • (0.033 g, 0.089 mmol), Pd(OAc) 2 (0.002 g, 0.009 mmol), after purging with N 2 for 5 min, 
, are added a solution of the compound of the preceding Step 2 (0.035 g, 0.089 mmol) and 

butyl-thiocarbamic acid S-benzyl ester (0.020 g, 0.089 mmol) in 5 ml of dioxane at room 

temperature. The brown solution is heated at 100°C for overnight. After 24 hours, the 

reaction mixture is cooled to room temperature and diluted with 20 ml of ethyl acetate, 
10 filtered through a sheet of celite, washed with H 2 0 (2x5 ml), concentrated affording a 

yellow oil. Trituration with diethyl gives 0.025 g (yield: 72%) of a yellow solid 

corresponding to the desired compound. 

MP:117-118°C 

Anal. (%) Calcd for C23H20N2O2S1: C, 69.66; H, 5.31; N, 7.06. Found: C, 69.26; H, 5.04; 
15, N,6.93. 

Exa mple 2 1 7 : 3-B enzy 1-1 -methy 1-6-ph enylmeth an esulfinyl- Lff-qu in azol in e-2 ,4- dio ne 




To a solution of the compound of Example 216 (0.050 g, 0.129 mmol) in 9 ml of 
anhydrous CH2CI2 is added w-chloro-perbenzoic acid (0.029 g, 0.127 mmol) at -5°C. After 

20 stirring at -5°C for 3 hours, the reaction mixture is quenched with 20 ml of NaHC03 while 
in the ice-bath. The organic layer is separated and the aqueous is extracted with CH2CI2 
(2x20 ml). The combined organic layers concentrated affording a yellow oil. The product 
is purified by chromatography on silica gel (ethyl acetate/hexane: 30/70) to give 0.070 g 
(yield: 33.7%) of a white solid corresponding to the desired compound. 

25 MP: 182-183°C 
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Anal. (%) Calcd for C23H20N2O3S1: C, 67.84; H, 5.03; N, 6.88. Found: C, 68.13; H, 4.86; 
N, 6.48. 

Example 218 :3-Benzyl-l-methyl-6-phenylmethanesulfonyl-lif-quinazoline-2,4-dione 

To a solution of the compound of Example 216 (0.133 g, 0.342 mmol) in 25 ml of 
anhydrous CH2CI2 is added m-chloro-perbenzoic acid (0.153 g, 0.685 mmol) at -5°C. After 
stirring at -5 °C for 5 min, the ice-bath is removed and the reaction mixture is stirred at 
room temperature for 3 hours. The reaction is completed and quenched with 5 ml of 
saturated NaHC03. The organic layer is separated and the aquepus is extracted with 
CH2CI2 (2x20, ml). The combined organic layers concentrated affording a yellow oil. 
Trituration with ethyl acetate gives 0.80 g (yield: 56%) of a light yellow solid 
corresponding to the desired compound. 
MP : 173-175°C 

Anal. (%) Calcd for Czb^oNzC^: C, 64.73; H, 4.89; N, 6.56. Found: C, 64.34; H, 4.72; 
N,6.18. 

Example 219: 4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l ? 4-dihydro-2£r- 
quinazoline-3-yImethyl]- benzoic acid tert-butoxycarbonylmethyl ester 

To 0.40 g (0.84 mmol) of the compound of Example 35 in dimethylformamide (10 ml) is 
added di-isopropylethylamine 0.13g (l.Ommol) followed by tert-butylacetyl chloride 0.18 
g (1.18 mmol). The mixture is stirred overnight at room temperature before concentrating 
in-vacuo, then diluted with ethyl acetate (20 ml). The organic layer is washed with 
saturated aqueous NaCl solution (2x20 ml), dried MgS04; and purified by flash 
chromatography (EtOAC/ hexane eluent) to give 0.11 g (yield: 23%) of the desired 
compound. 

MS: m/z (APCI, AP+) 588.4 [M'f 
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CHN Analysis (%) : C 32 H 3 3N 3 08 ' 1.8 H 2 0 Calcd: C, 61.97; H, 5.61; N, 6.70. Found: C, 
61.58; H, 5.61; N, 6.70. 

Example 220: 4-[6-(4-methoxy-benzylcarbamoyl)-l-raethyl-2,4-dioxo-l,4-dihydro-2J3 r - 
quinazoline-3-yImethyl]- benzoic add dimethylamino-dimethyl-propyl 
ester 



To 0.50 g (1.6 mmol) of compound of Example 35 indimethylformamide (20 ml) is added 
EDAC HC1 0.39g (2.1 mmol), HOBT 0.28 g (2.1 mmol), followed by dimethylamino- 
dimethyl-propan-l-ol 0.27 g (2.1 mmol). The mixture is stirred overnight at room 
temperature before adding water (20 ml) and extracting with ethyl acetate (2 x 20 ml). The 
combined organic layers are washed with saturated aqueous NaCl solution (4 x 20 ml), and 
dried MgS04. The crude product is dissolved in EtOAc/MeOH and saturated ethereal HC1. 
. is added. After concentration and solidification in EtOAc, 0.49 g (yield: 43%) of the 
desired compound is obtained. 
MS: m/z (APCI, AP+) 587.0 [M;f 

CHN Analysis (%): C33H38N4O6 1.0 HC1 • 1.2 H 2 0 Calcd: C, 61.40; H, 6.48; N, 8.68. 
Found: C, 61 .01; H, 6.31; N, 8.99. 

Example 221: 4-[6-(4-methoxy-benzylcarbamoy^4-methyl-2,4-dioxo-l,4-dihydro-2iEr- 
quinazottne-3-yImethyl]- benzoic acid dtmethylamino-methyl-propyl 
ester 




MeO 



Me O 




o 0 



To 0.50 g (1.6 mmol) of the compound of Example 35 in dimethylformamide (20 ml) is 
added EDAC HC1 0.39g (2.1 mmol), HOBT 0.28 g (2.1 mmol), followed by 
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dimethylammo-methyl-propan-l-ol 0.24 g (2.1 mmol). The mixture is stirred overnight at 
room temperature before adding water (20 ml) and extracting with ethyl acetate (2x20 ml). 
The combined organic layers are washed with saturated aqueous NaCl solution (4 x 20 ml), 
and dried MgSC>4. The crude product is dissolved in EtOAc/MeOH and saturated ethereal 
5 HC1. is added. After concentration and solidification in EtOAc, 0.21 g (yield: 21%) of the 
desired compound is obtained. 
MS: m/z (APCI, AP+) 573 .2 [M] + 

CHN Analysis (%): C32H36N4O6 1.0 HC1 ' 0.48 H 2 0 Calcd: C, 62.22; H, 6.19; N, 9.07. 
Found: C, 61.82; H, 6.00; N, 9.16. 

1 

1 0 Example 222 : .4-[6-(4-methoxy-benzylcarbamoyl)4^ 

quinazoline-3-ylmethylJ- benzoic acid 2-dimethylamino-ethyl ester 




O O 



To 0.73 g (1.5 mmol) of the compound of Example 35 in dimethylformamide (10 ml) is 
added EDAC HC1 0.38g (2.0 mmol), HOBT 0.27 g (2.0 mmol), followed by 

15 dimethylamino-propan-l-ol 0.18 g (2.0 mmol). The mixture is stirred overnight at room 
temperature before adding water (20 ml) and extracting with ethyl acetate (2 x 20 ml). The 
combined organic layers are washed with saturated aqueous NaCl solution (2 x 20 ml), and 
dried MgSCU . the crude product is solidified in EtOAc to give 0.49 g (yield: 60%) of the 
desired compound. 

20 MS: m/z (APCI, AP+) 545.3 [M'] + 

CHN Analysis (%): C30H32N4O6 0.25 H 2 0 Calcd: C, 65.62; H, 5.97; N, 10.20. Found: C, 
65.62; H, 5.92; N, 10.23. 

Example 223 : 4-[6-(4-methoxy-benzylcarbamoyl)4^ 

quinazoliiie-3-ylmethyl]- benzoic acid chloromethyl ester 
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o o 

To 1.0 g (2.1 mmol) of the compound of Example 35 in dimethylformamide (15 ml) is di- 
isopropylethylamine 0.47g (3.6 mmol) followed by chloro-iodomethane 1.86 g (10.5 
mmol). The mixture is stirred overnight at room temperature before diluting with ethyl 
acetate (20 ml). The organic layer is washed with water (1x10 ml) saturated aqueous NaCl 
solution (2x10 ml), and dried MgS0 4 . After solidification in ether 0.29 g (yield: 26%) of 
the desired compound is obtained. 
MS: m/z (APCI, AP+) 522.2 [M'f 

CHN Analysis (%): C27H24CIN3O6 Calcd: C, 62.13; H, 4.63; N, 8.05. Found: C, 62.08; H, 
4.61; N, 7.95. 

Example 224: 4«[6-(4-methoxy-benzykarbam 

quinazoline-3-ylraethyl]- benzoic acid 2-tert-butoxycarbonyIamino-3- 
methyM-butaaoyloxymethyl ester ester 



o 0 

To. 0.39 g (0.75 mmol) of the compound of Example 223 in dimethylformamide (10 ml) is 
added di-isopropylethylamine 0.12g (0.96 mmol) followed by t-butoxycarbonyl-leucine 
0.21 g (0.96 mmol). The mixture is stirred overnight at 60-70C for 12 hours, cooled and 
diluted with ethyl acetate (20 ml). The organic layer is washed with water (1 x 10 ml), 5% 
aqueous NaHC0 3 solution (1x10 ml), saturated aqueous NaCl (1x10 ml), dried MgS04, 
and purified by flash chromatography (EtOAC/ hexane eluent) to give 0.14 g (yield: 25%) 
of the desired compound. 
MS: m/z (APCI, AP+) 701.3 [M - Boc]' 

CHN Analysis (%): C37H42N4OM Calcd: C, 61.97; H, 5.61; N, 6.70. Found: C, 61.58; H, 
5.61; N, 6.70. 
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Example 225: 4-[6-(4-methoxy-benzyIra^ 

quinazoline-3-yImethyl]- benzoic acid 2-amino-3-methyl- 
butanoyloxymethyl ester hydrochloride 

Me 0 0 

o o 

5 To 0.14 g (0.19 mmol) of the compound of Example 224 in dioxane (10 ml) is added 1.0 
M HC1 in ether (10 ml). HC1 gas is bubbled through for 2 minutes then mixture is stirred 
90 minutes at room temperature. After concentration and trituration in EtOAc, 0.039 g 
(yield: 30%) of the desired compound is obtained. 
MS: m/z (APCI, AP+) 603.2 [M'f 
10 CHN Analysis (%): C37H42N4OU Calcd: C, 61.97; H, 5.61; N, 6.70. Found: C, 61.58; H, 
5.61 ;N, 6.70. 

r 

Example 226: 4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4^ioxo-l,4-dihydro- 
2H-quinazoltae-3-ylraethyl]- benzoic acid 2-(2-tert-butoxycarbonylamino-3-methyl- 
butanoylamino)-3-methyl-butanoyloxymethyl ester 

Me O O H iPr O M^ e 

Me0 T^ll H fY"r° f^Y X 0^0^ N Y^N A 0 J< Me 



15 



o o 

Step 1 : 2-(2-tert-ButoxycarbonyIamino-3-methyl-butanoylamino)-3-methyl- 
butyric acid methyl ester 
To 1.3 g (5.9 mmol) of t-butoxycarbonyl-leucine in dimethylformamide (15 ml) is added 
EDAC HC1 1.4g (7.1 mmol), HOBT 0.95 g (7.1 mmol), followed by NH 2 -Leu-OMe 1.0 g 
20 (5.9 mmol). The mixture is stirred overnight at room temperature before adding water (20 
ml) and extracting with ethyl acetate (2 x 20 ml). The combined organic layers are washed 
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with 10% aqueous Na 2 CC>3 (1x10 ml), saturated aqueous NaCl solution (2 x 20 ml), and 
dried MgS04- A solidification in ether gives 1 .05 g (yield: 53%) of the desired compound. 
MS: m/z (APCI, AP+) 331.2 [M] + 

CHN Analysis (%): C16H30N2O5 Calcd: C, 58.16; H, 9.15; N, 8.48. Found: C, 58.32; H, 
5 9.24; N, 8.51. 

ite Step 2: 2-(2-tert-ButoxycarbonylaminoO-methyl-butanoylamino)-3-methyl- 
butyric acid 

To 0.4 g (1.2 mmol) of the compound obtained in the preceding step 1, in 3:1:1 
methanol/water/THF (10 ml) is added LiOH H 2 0, 0.06 g (1.44 mmol). The mixture is 

10 stirred overnight at room temperature. Partitioned between water (20 ml) and ethyl acetate 
(30 ml). The layers are separated and the aqueous layer made acidic with 2 M HC1. The 
product is extracted with EtOAc ( 2 x 20 ml) washed with saturated aqueous NaCl solution 
(1 x 20 ml), and dried MgS0 4 . A solidification in ether gives 0.22 g (yield: 58%) of the 
desired compound . 

15 , MS: m/z (APCI, AP+) 317.2 [M'] + 

CHN Analysis (%): CfcHaNjDs Calcd: C, 56.94; H, 8.92; N, 8.85. Found: C, 56.72; H, 
8.89; N; 8.64 

Step 3 : 4-[6-(4-methoxj-benzylcarbamoyl)4-methyl-2,4-dioxo-l,4-dihydro-2fl- 
quinazoline-3-ylmethyl]- benzoic acid 2-(2-tert-butoxycarbonylamino-3- 

20 methyl-butanoylamino)-3-methyI-butanoyloxymethyl ester 

To 0.29 g (0.56 mmol) of the compound obtained in Example 223 in dimethylformamide 
(10 ml) is added di-isopropylethylamine 0.092g (0.72 mmol) followed by compound 
obtained in the preceding Step 2, 0.23 g (0.72 mmol) then Nal (cat). The mixture is stirred 
overnight at 50°C for 1 8 hours. Cool and dilute with water and extract with ethyl acetate (2 

25 x 20 ml). The combined organic layer are washed with saturated aqueous NaHCC>3 solution 
(1x10 mi), saturated aqueous NaCl (3 x 10 ml) and dried MgSO*. a solidification in a 
mixture of EtOAc/hexane gives 0,27 g (yield: 63%) of the desired compound. 
MS: m/z (APCI, AP+) 800.4 [M* - Boc]" 

CHN Analysis (%): C37H42N4O10 Calcd: C, 62.91; H, 6.41; N, 8.73. Found: C, 62.59; H, 
30 6.44; N, 8.39. 
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Example 227: 4-[6-(4-methGxy-benzylcarbamo 

quinazoUne-3-ylmethyl]- benzoic acid 2-(2-amino-3-methyl- 
butanoylamino)-3-methyl-butanoyloxymethyl ester 




O O 



5 To 0.25 g (0.31 mmol) of compound of the Example 226 in dioxane (10 ml) is added 1.0 
M HC1 in ether (10 ml). HC1 gas is bubbled through for 2 minutes then mixture is stirred 
90 minutes at room temperature. After concentration and trituration in EtOAc, 0.12 g 
(yield: 55%) of the desired compound is obtained. 
MS: m/z (APCI, AP+) 702.0 [M*] + 
10 CHN Analysis (%): C37H43N5O9 Calcd: C, 63.33; H, 6.18; N, 9.98. Found: C, 62.99; H, 
6.06; N; 9.72. 

Examples 228 to 34S: 

These compounds were obtained according to the procedure described in the Example 168 
followed by the procedure of the Example 169. 

1 5 3-[2-(4-Bromo-phenoxy)-ethyl]- 1 -methyl-2,4-dioxo- 1 ;2,3,4-tetrahydro-pyrido[3 ,4-d] 

pyrimidine~6-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide, 

3-[2-(4-Fluoro-phenoxy)-ethyl]-l -methyl-2,4-dioxo-l ,2,3 ,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide, 

3-[2-(4-Chloro-phenoxy)-ethyl]- 1 -methyl-2,4-dioxo- 1 ,2,3,4-tetrahydro-pyrido[3,4-d] 
20 pyrimidine-6-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide, 

3-(4-CMoro-benzyl)-l-methyl-2,4-dioxo4,2,3,4-tetrahydro-pyrido 
pyrimidine-6-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide, 

3<4-Bromo-benzyl)-l -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide, 
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3-(4-Fluoro-benzyl)-l 
pyrimidine-6-carboxylic acid (2-methoxy-pyridin-4-ylraethyl)--amide, 

3<3-CMoro-benzyl)-l-methyl-2,4-di^^ 
pyrimidine-6-carboxylic acid (2-methoxy-pyridin-4-ybnethyl)-amide, 
5 3-(3-Bromo-benzyl)-l-methyl-2,4-dioxo-^^ 

s pyrimidine-6-carboxylic acid (2-methoxy-pyridin-4«ylmethyl)-amide, 

3-(3-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3 5 44etrahydro-pyrido[3,4^^ 
pyrimidine-6-carboxylic acid (2-methoxy-pyridin-4»ylmethyl)-amide, 

3-(3,4-Difluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-pyri 
10 pyrimidine-6-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide, 

3-(3-Chloro-4-fluoro-benzyl)- 1 -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide, 

3-(3-Methoxy-benzyl)- 1 -methyl-2,4-dioxo-l ^^^-tetrahydro-pyridolS^-d] 
pyrimidine-6-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide, 
15 3-(4-Methoxy-benzyl)4-methyl-2 5 4-dioxo-l,2,3,4-tetrahy(ko-pyri 
pyrimidine-6-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-aniide, 

3-[2-(4-Bromo-phenoxy)-ethylH-me%^ 
pyrimidine-6-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-.amide, 

3-[2-(4-Fluoro-phenoxy>ethylH^^^^ 
20 ]pyrimidine-6-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide, 

3-[2-(4-Chloro-phenoxy)-e^^ 
pyrimidine-6-carboxylic acid (2-ethoxy-pyridin-4-ylinethyl)-amide, 

3-(4-Bromo-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-pyri 
pyrimidine-6-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide, 
25 3-(4-Fluoro-benzyl)4-methy^^ 

pyrimidine-6-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-araide, 

3<3-CWoro-benzyl)-l-me%l-2,4-dioxo4 J 2,3,4-tetrahydro-pyrido[3 
pyrimidine-6-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide, 

3-(3-Bromo-benzyl)- 1 -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-pyrido[3,4-d] 
30 pyrimidine-6-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide, 

S-CS-Fluoro-berizy^-l-methyl^^-dioxo^^^^-tetrahydro-pyridoES^-d] 
pyrimidine-6-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-aniide, 
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3-(3,4-Difluoro-benzyl)-l-m^ 
pyrimidine-6-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide, 

3-(3-Chloro-4-fluoro-benzyl>^ 
pyrimidine-6-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide, 
5 3<3-Methoxy-benzyl)-l-methyl-2 9 4-dioxo-l,2,3,44etrahydro-pyrido 
pyrimidine-6-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide, 

3-(4-Methoxy-benzyl)4-me1^ 
pyrimidine-6-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide, 

3-[2-(4-Bromo-phenoxy)-ethyl]- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-pyrido [3 ,4-d] 
10 pyrimidine-6-carboxylic acid (pyridin-4~ylmethyl)-amide, i 

3-[2-(4-Fluoro-phenoxy)-e^ 

pyrimidine-6-carboxylic acid (pyridin-4-ylmethyl)-amide, 

3-[2<4-Chloro-phenoxy)-ethylH^ 
pyrimidine-6-carboxylic acid (pyridin-4-ylmethyl)-amide, 
15 3-(4-Chloro-benzyl)-l-met^ 

]pyrimidine-6-carboxylic acid (pyridin-4-ylmethyl)-amide, 

3-(4-Bromo-benzyl)~ 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-pyrido[3 ,4-d] 
pyrimidine-6-carboxylic acid (pyridin-4-ylmethyl)-amide, 

3-(4-Fluoro-benzyl> 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-pyrido[3 ,4-d] 
20 pyrimidine-6-carboxylic acid (pyridin-4-ylmethyl)-amide, 

3-(3-Chloro-benzyl)- 1 -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (pyridin-4-ylmethyl)-amide, 

3-(3-Bromo-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (pyridm-4-ylmethyl)-amide, 
25 3-(3-Fluoro-benzyl)-l -methyl-2,4-dioxo- 1 ,2,3,4-tetrahydro-pyrido[3,4-d] 

pyrimidine-6-carboxylic acid (pyridin-4-ylmethyl)»amide, 

3-(3,4-Difluoro-benzyl>- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (pyridin-4-ylmethyl)-amide, 

3-(3-CMoro-4-fluoro-benzyl)-l-me^ 
30 pyrimidine-6-carboxylic acid (pyridin-4-yImethyl)-amide, 

3-(3-Methoxy4>enzyl)-l -methyl 
pyrimidine-6-carboxylic acid (pyridin-4-ylmethyl)-amide, 
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3-(4-Methoxy-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (pyridin-4-ylmethyl)-amide, 

3-[2-(4-Bromo-phenoxy)-ethyl]- 1 -methyI-2,4-dioxo-l ,2,3,4-tetrahydro-pyrido[3 ,4-d] 
pyrimidine-6-carboxylic acid (2-amino-pyridin-4-ylmethyl)--amide, 

5 3-[2-(4-Fluoro-phenoxy)-ethylH 

s pyriinidine-6-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide, 
. w 342<4-Chloro-phenoxy)-ethylH^^ 

pyrimidine-6-carboxylic acid (2-ainino-pyridin-4-ylinethyl)-amide, 
3-(4-CMoro4>enzyl)4-methyl-2^ 
10 pyrimidine-6-carboxylic acid (2-amino-pyridin-4-ylmethyl)--ainide, 
3-(4-Bromo-berizyl)-l-me(hyl-2,4-d^ 
pyrimidine-6-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide, 

3-(4-Fluoro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (2-amino-pyridin-4-ylmetliyl)-amide, 
15 3-(3-CUoro-benzyl)-l-methyl-2,4-dioxo4,2,3Atetrahydro-pyrido[3Ad] 
pyrimidine-6-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide, 

3-(3-Bromo-benzyl)-l-methyl-2,4-dioxo4 5 2,3,4-tetrahy<^o-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide, 
3-(3-Fluoro-benzyl> l-me%^ 
20 pyrimidine-6-caxboxylic acid (2-amino-pyridm-4-ylmethyl)-amide, 

3-(3,4-Difluoro-benzyl)- 1 -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (2-amino-pyridin-4-ylmethyl)-ainide, 

3<3-Chloro-4-fluo:ro-benzyl)-l -methyl-2,4-dioxo- 1 ,2,3,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (2-amino-pyridin-4-ylmethyl)-ainide, 
25 3-(3-Methoxy-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-pyrido[3,4-d] 

pyrimidine-6-carboxylic acid (2-amino-pyridin-4-ylmethyl)~amide, 

3-(4-Methoxy-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide, 
3-[2-(4-Bromo-phenoxy)-ethylH^ 
30 pyrimidine-6-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide, 
3-[2-(4-Fluoro-phenoxy)-ethyl]4-^^ 
]pyrimidine-6-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide, 
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3-[2<4-Oiloro-phenoxy)-ethyl]^^ 
pyrimidine-6-caTboxylic acid (6-rnethoxy-pyridin-3-ylmethyl)-amide, 

3-(4-Chloro-benzyl>l-me%^^ 
pyrimidine-6-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide, 

3-(4-Bromo-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-pyrido [3 ,4~d] 
pyrimidine-6-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide, 

3-(4-Fluoro-benzylH-methyl-2,4^ 
pyrimidine-6-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide ? 

3-(3-Chloro-benzyl)-l-me%l-2,4^^ 
pyrimidine-6-carboxylic acid (6-methoxy-pyridin~3-ylmethyl)-amide, 

3-(3-Bromo-benzyl)4-methyl-2,4-&^ 
pyrimidine-6-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide, 

3-(3-Fluoro-benzyl)- 1 -me%^ 
pyrimidine-6-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide, 

3-(3,4-Difluoro-benzylH 
pyrimidine-6-carboxylic acid (6-methoxy-pyridin-3"ylmethyl)-arnide, 

3-(3«Chloro-4-fluoro-benzylH-me^^ 
pyrimidine-6-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide, 

3-(3-Methoxy-beiizyl)-l -methyl-2,4-dioxo-l ,2 5 3,4-tetrahydro-pyrido[3,4-<i] 
pyrimidine-6-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide, 

3-(4-Methoxy-benzyl)-l-methyl-2,4-dioxo-l,2 5 3,4-tetrahycko-pyrido[3 
pyrimidine-6-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide, 
3-[2-(4-Bromo-phenoxy)-ethyl]-l-met^ 

pyrimidine-6-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-amide, 
3-[2-(4-Fluoro-phenoxy)-ethylH<n^ 

pyrimidine-6-carboxylic acid (6-ethoxy-pyridin-3-'ylmethyl)-amide, 

3-[2-(4-Chloro-phmoxy)-ethyl]4-m^ 
pyrimidijne-6-carboxylic acid (6-ethoxy-p)ddin-3-ylmethyl)-ainide, 

3-(4-<^oro-benzyl)-l-me% 
pyrimidine-6-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-amide, 

3-(4-Bromo-benzyl)-l-methyl-2,4-dioxo4 5 2 s 3,4-tetrahydro-pyri 
pyrimidine-6-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-amide, 



WO 02/064572 



PCT/EP02/01979 



190 

3<4-Fluoro-benzyl)-l-m^ 
pyrimidine-6-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-amide, 
3<3-Chloro-benzyl)-l-me%l-2,4-dioxo-l,2,3,4-tetrahydro-pyri 
pyrimidine-6-carboxylic acid (6-ethoxy-pyridin-3-ybnethyl)-amide, 
5 3-(3-Bromo-benzyl)4-methyl-2,4-d^^ 

-pyrimidine-6-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-ainide 5 

3-(3-Fluoro-benzyl)- 1 -methyl-2 9 4-dioxo- 1 ,2,3,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-amide, 
3-(3,4-Difluoro-benzyl)4-methyl-2^ 
10 pyrimidine-6-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-amide, 
3-(3-Chloro-4-fluoro-benzyl)4-me^^ 
pyrimidine-6-carboxylic acid (6-ethoxy-pyridin-3 -ylmethyi)-amide, 

3-(3-Methoxy4>enzyl)4-methyl-2,4-dfo^ 
pyrimidine-6-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-amide, 
15 3-(4-Methoxy-benzyl)4 -methyl^ 

pyrimidine-6-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-amide, 

3-[2-(4-Bromo-phenoxy)-ethyl]4«me^ 
pyrimidine-6-carboxylic acid (pyridin-3-ylmethyl)-aniide, 

3-[2-(4-Fluoro-phenoxy)-ethyl]-l -methyl-2,4-dioxo-l ,2,3,4-tetxahydro-pyrido[3,4-d] 
20 pyrimidine-6-carboxylic acid (pyridin-3-ylmethyl)-amide, 

3-[2-(4-CMoroi)henoxy)-e%lH 
pyrimidine-6-carboxylic acid (pyridin-3-ylmethyl)-amide 5 

3-<4-Chloro-benzylH-methyM^ 
pyrimidine-6-caTboxylic acid (pyridin-3-ylmethyl)-amide 3 
25 3-(4-Bromo-benzylM-methyl-2,4-dioxo 

pyrimidine-6-carboxylic acid (pyridin-3-ylmethyi)-amide, 

3-(4-Fluoro-benzyl)-l-me%l^ 
pyrimidine-6-carboxylic acid (pyridin-3-ylmethyl) -amide, 

3-(3-Chloro-benzyl)-l -methyl-2,4-dioxo-l ,2,3,4-tetrabydro-pyrido[3,4-d] 
30 pyrimidine-6-caxboxylic acid (pyridin-3-ylmethyl)-amide, 

3-(3-Bromo-benzylH-methyl-2,4-dioxo 
pyrimidine-6-carboxylic acid (pyridm-3-ylmethyl)-amjde, 
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3-(3-Fluoro-benzyl)-l-me%^ 
pyrimidine-6-carboxylic acid (pyridin-3-ylmethyl) -amide, 

3-(3,4-Difluqro-benzyl)-l-me^ 
pyrimidine-6-carboxylic acid (pyridin-3 -ylmethyl)-amide, 
5 3-(3-C^oro-4-fluoro-benzyl)-lHme^ 

pyrimidine-6-carboxylic acid (pyridin-3-ylmethyl)-amide, 

3-(3-Methqxy-benzyl)-l-methyl-2^ 
pyrimidine-6-carboxylic acid (pyridin-3-ylinethyl)-amide, 

3-(4-Methoxy-benzyl)-l -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-pyrido[3,4-d] 
10 pyrimidine-6-carboxylic acid (pyridin-3 -ylmethyl)-amide, i 

3-[2-(4-Bpmo-phenoxy)-e%lH 
pyrinridine-6-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide, 

3-[2-(4-nuoro-phenoxy)-e%l]-l-methyl-2,4-dioxo-l,2^,4-tetrahydro-py^ 
pyrimidine-6-carboxylic acid (6-ardno-pyridin-3-ylmethyl)-amide, 
1 5 3 -[2-(4-Chloro-phenoxy)-ethyl]- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-pyrido[3,4-d] 

pyrimidine-6-carboxylic acid (6- amino -pyridin-3 -ylmethyl)- amide, 

3-(4-Chloro-benzyl)-l -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-caiboxylic acid (6-amino-pyridin-3-ylmethyl)-amide, 

3-(4-Bromo-benzyl)-l-methyl-2,4-dioxo-l,2 9 3 5 4-tetrahydro-pyrido[3,4-d] 
20 pyrimidine-6-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide, 

3-(4-Fluoro-benzyl)-l-methyl-2,4-dioxo-l 3 2^,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide, 

3-(3-CUoro-benzyl)-l-methyl-2,4-dioxo-l,2,3 3 4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide, 
25 3-(3-Bromo-benzyl)-l -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-pyrido[3,4-d] 

pyrimidine-6-carboxylic acid (6-amino-pyridin-3-ylmethyi)-amide, 

S-CS-Fluoro-benzy^l-methyl^^-dioxo-l^^^-tetrahydro-pyridoP^-d] 
pyrimidine-6-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide, 

3-(3,4-Difluoro-ben2yl)-l-met^ 
30 pyrimidine-6-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide ? 

3-(3-Chloro-4-fluoro-benzyI)- 1 -me.thyl-2,4-dioxo- 1 ,2,3,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide, 
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. 3-(3-Methoxy-benzyl)-l-me 

pyrimidine-6-carboxylic acid (6-aioino-pyridin-3-ylmethyl)-ainide, 

3-(4-Methoxy-benzyl)-l -methyl-2,4-dioxo-l ,2,3 5 4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide, 
5 3^2-(4-Bromo-phenoxy)-ethy^ 

s pyrimidine-6-carboxylic acid (2-me1hylamino-pyridin-4-ylmethyl)-ainide, 
, „ . , 3-[2-(4-Bromo-phenoxy)-ethylH-^^ 

pyrimidine-6-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-amide, 
3-[2-(4-CMoro-phenoxy)-et^ 
10 pyrimidine-6-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-amide, 

3 -(4-Chloro-berizyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydio-pyrido[3 ,4-d] 
pyrimidine-6-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-amide 9 

3-(4-Bromo-benzyl)4-me%l-2,4»dioxo4,2,3,44etraliydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-amide, 
15 3-(4-Fluoro4)enzyl)-l-methyl^ 

pyrimidine-6-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-amide, 

3-(3-Chloro-benzyl)-l-me%l-2^^ 
pyriniidine-6-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-aiiiide, 
3-(3~Bromo-benzyl)-l -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-pyrido[3,4-d] 
20 pyrimidine-6-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-ainide J 

3-(3-Fluoro-benzyl)- 1 -methyl-2,4-dioxo4^,3,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-amide, 

3-(3,4rDifluoro-beircyl)4-m^ 
pyrimidine-6-caxboxylic acid (2-methylamino-pyridin-4-yline(hyl)-amide, 
25 3-(3-Chloro-4-fluoro-benzy^^ 

pyrimidine-6-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-ainide, 

3-(3-Methoxy-benzyl)-l -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-pyrido[3,4-d] 
pyrimidine-6-carboxylic acid (2-me1hylamino-pyridin-4-ylmethyl)-amide, 
and3^4-Methoxy-benzyl)-l-me^ 
30 pyrimidine-6-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)-araide. 



Examples 345 to 461: 
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These compounds were obtained according to the procedure described for Example 13 1 : 

3-(3,4-DicUoi;o-benzyl)-l-methyl-2,4-dioxo-l,2,3,44etrahydro-quinazoline-6- 
carboxylic acid (pyridin-4-ylmethyl)-amide, 

3-(3-CMoro-benzyl)-l-methyl-2,4-diox 
5 acid (pyridin-4-ylmethyl)-amide, 

3-(3-Bromo-benzyl> 1 -methyl-2,4-dioxo- 1 ,2,3»4-tetrahydro-quinazohne-6-carboxylic 
acid (pyridin-4-ylmethyl)-amide, 

3-(3-Iodo-benzyl)-l-methyl-2,4-dioxo4,2,3,44efr^ acid 
(pyridin-4-ylmethyl)-amide, i 
10 3-(3,4-Dichloro-benzyl)-l-me^ 

carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide, 

3<3,4-Difluoro-benzyl)-l-methyl-2,4^ 
acid (2-methoxy-pyridin-4-ylmethyl)-amide, 

3-(3-Chloro-4-fluoro4)enzyl)-l-methyl^^^ 
15 carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide, . 

3-(3-CMoro-4-fluoro-benzyl)4-methyl^^^ 
carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide 3 

3-(3-Bromo-benzyl)-l-methyl-2,4-dioxo-l,23,44etrahydro-qumazoline-6-carb 
acid (2-methoxy-pyridin-4-ylmethyl)-amide, 
20 3-(3-Iodo-benzyl)-l-methyl-2,4-dioxo4 5 2,3,44etrahydro-quinazoline-6-carboxylic acid 

(2-methoxy-pyridin-4-ylmethyl)-amide, 

3-(4-Iodo-benzyl)- 1 -methyl-2,4-dioxo-l ,2,3 ,4-tetrahydro-quinazoline-6-carboxylic acid 
(2-methoxy-pyridin-4-ylmethyl)-amide, 

3-(3,4-Difluoro-benzyl)-l -methyl-2,4-dioxo-l ,2,3 3 4-tetrahydro-quinazoline-6-carboxylic 
25 acid (l-hydroxy-pyridazin-4-ylmethyl)-amide, 

3-(3,4-Dichloro-benzyl)- 1 -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-quinazoline-6- 
carboxylic acid (l-hydroxy-pyridazin-4-ylmethyl)-amide, 

3-(3-Chloro-4-fluoro-benzyl)-l -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-quinazoline-6- 
carboxylic acid (14iydroxy-pyridazin-4-ylmethyl)-amide, 
30 3-(3-Fluoro-benzyl)-l-methyl-2,4-dioxo4,2,3,^^^ 
acid ( 1 -hydroxy~pyridazin-4-ylmethyl)-amide, 
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3-(3-Chloro-benzyl)- 1 -methyl-2,4-dioxo-l,2^,4-tetrahydro-quinazoline-6-carboxylic 
acid (1 -hydroxy-pyridazin-4-ylmethyl)-amide, 

3^3-Bromo-benzyl)-l-methyl-2,4-dioxo-l^,3,4-tetrahydro-quinazoline-6-carbo 
acid (l-hydroxy-pyridazin-4-ylmethyl)-amide, 
5 3-(4-Fluoro-ben2yl)-l-methyl-2,4-dioxo-l ,2,3,44etrahydro-quinazoline-6-carboxylic 

- acid (l-hydroxy-pyridazin-4-ylmethyl)-amide, 
, 3^4-Chloro-benzyl)4-methyl-2,4-dioxo 

acid ( 1 -hydroxy-pyridazin-4-ylmethyl)-amide, 
3-(4-Bromo-benzyl)- 1 -methyi-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6-carboxylic 
1 0 acid ( 1 -hydroxy-pyridazin-4-ylmethyl)-amide, 

3-(3,4-Difluoro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6-carboxyIic 
acid (1 -methylamino-pyridazin-4-ylmethyl)-amide, 

3^3,4-DicMoro-benzyl)-l -meA^ 
carboxylic acid (l-methyIamino-pyridazin-4-ylmethyl)-amide, 
15 3^3-Chloro-4-fluoro-benzyl)-l-me^ 

carboxylic acid (l-methylamino-pyridazin-4-ylmethyI)-amide, 

3^3-Fluoro-benzyl)- 1 -methyl-2 ,4^ 
acid (1 -methylainino-pyridazin-4-ylmethyl)-aiiiide, 
3^3-Chloro-benzyl)-l-methyl-2,4-di^^ 
20 acid (l-methylamino-pyridazin-4-ylmethyl)-amide, 

3-(3-Bromo-benzyl)- 1 -methyl-2,4-dioxo-l ,2,3 ,4-tetrahydro-quinazoline-6-carboxylic 
acid (l-methylamino-pyridazin-4-ylmethyl)-aiiiide, 

3 -(4-Fluoro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6-carboxylic 
acid (1 -methylamino-pyridazin-4-ylmethyl)-amide, 
25 3-(4-Chloro-benzyl)- 1 -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-quinazoline-6-caiboxylic 

acid (1 -methylamino-pyridazin-4«ylmethyl)-amide, 

3-(4-Bromo-benzyl)- 1 «methyl-2,4-dioxo-l ,2,3,4-tetrahydro-quinazoline-6-carboxylic 
acid (1 -methylaii^o-pyridazin^-ylinethyl)-ainide, 
3^3,4-Difluoro-benzyl)-l-methyl-2,4-dioxo4,2,3,4-tetrahydro-quinazo^ 
30 acid (l-methoxy-pyridazin-4-ylmethyl)-amide, 
3-(3,44)ichloro4)enzyl)-l-methyl-2,4-^^ 
carboxylic acid (1 -methoxy-pyridazin-4-ylmethyl)-ainide 3 
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3-(3-Chloro-4-fluoro~benzy^ 
carboxylic acid (l-methoxy-pyridazin-4-ylinethyl)-amide, 

3-(3-Fluoro-benzyl)-l-met^ 
acid (l-methoxy-pyridazin-4-ylraethyl)-amide, 
5 3<3-Chloro-benzyl>l-methyl-2,4-dioxo4 5 2,3,4-tetrahydro-quinazoline-^ 
acid ( 1 -methoxy-pyridazin-4-ylmethyl)-axnide, 

3-(3-Bromo : benzyl)-l<nethyl-2,4-dio^ 
acid (l-methoxy-pyridazin-4-ylmethyl)-amide, 

3-(3Jodo-benzyl)-l-methyl-2,4-dioxo4,2,3^^ 
10 acid(l-methoxy-pyridazin-4-ylniethyl)-amide, | 

3-(4-Fluoro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3,4-tetrahydro-quinazoIine-6-carboxylic 
acid ( 1 -methoxy-pyridazin-4-ylmethyl)-amide, 

3-(4-Chloro-benzyl> 1 -methyl-2,4-dioxo- 1 ,2,3 ,44etrahydro-quinazoline-6-caiboxylic 
acid (l-methoxy-pyridazin-4-ylmethyl)-aiiiide, 
15 3-(4-Bromo-benzyl)-l-methyl-2,4-d^ 

acid (l-methoxy-pyridazin-4-ylmethyl)-amide, 

3-(4Jodo-benzyl)-l-methyl-2,4-dioxo-l,2,3^^ 
acid (l-methoxy-pyridazin-4-ylmethyl)-amide, 

3-(3,4-Difluoro-benzyl)- 1 -methyl-2,4-dioxo- 1,2,3 ,4-tetrahydro-quinazoline-6-carboxylic 
20 acid (2-hydroxy-pyridazin-4-ylmethyl)-amide, 

3-(3,4-Dichloro-benzyl)4-methy^ 
carboxylic acid (2-hydroxy-pyridazin-4-ylmethyl)-amide, 

3 -(3 -Chloro-4-fluoro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazo]ine-6- 
carboxylic acid (2-hydroxy-pyridazin-4-ylmethyl)-amide, 
25 3-(3-Fluoro-benzyl)-l-methyl-2,4^ 

acid (2-hydroxy-pyridazin-4-ylmethyl)-amide, 
. 3-(3-Chloro-benzyl)-l-methyl-2,4-d^ 
acid (2-hydroxy-pyridazin-4-ylmethyl)-amide, 

3-(3-Bromo-benzyl)-l-meliiyl-2,4-dioxo4,2,3,4-tetrahydro-quinazolm^ 
30 acid (2-hydroxy-pyridazin-4-ylmethyl)-ainide, 

3-(4-Fluoro-benzyl)-l-methyl-2,4-dioxo-^^ 
acid (2-hydroxy-pyridazin-4-ylmethyl)-amide, 
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3 -(4-Chloro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6-carboxylic 
acid (2-hydroxy-pyridazin-4--ylmethyl)«ainide; 

3 -(4-Bromo-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahy(ko-quinazoline-6-carboxylic 
acid (2-hydroxy-pyridazin-4-ylmethyl)-amide, 
5 3 -(3 ,4 -Difluoro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6-carboxylic 

,s acid(l-amino-pyridazin-4-ylmethyl)-amide, 

3-(3,4-Dichloro-benzyl)-l-methyl-2,4-dioxo-l ,2,3,4-tetrahydro-quinazoline-6- 
carboxylic acid (l-amino-pyridazin-4-ylmethyl)-amide, 
3-(3 -Chloro-4-fluoro-benzyl)-l -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6- 
1 0 carboxylic acid (1 -amino-pyridazin-4-ylmethyl)-amide, 

3 -(3 -Fiuoro-benzyl)- 1 -methyl-2,4-dioxo-l ,2,3 ,4-tetrahydro-quinazoline»6-caiboxylic 
acid (l-amino-pyridazin-4-yhnethyl)-amide, 

3-(3-Chloro-benzyl>lHtnethyl-2^ 
acid (l-amino-pyridazin-4-ylmethyl)-arnide, 
15 3-(3-Bromo-benzyl>l-methyl-2,4-dio^ 
acid ( 1 -amino-pyridazin-4-ylmethyl)-amide, 

3-(4-Fluoro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3,4-tetrahydro-quinazoline-6-carboxylic 
acid (l-amino-pyridazin-4-ylmethyl)-amide, 
3-(4-Chloro-benzyl)-l-methyl-2,4-dio^ 
20 acid (l-amino-pyridazin-4-ylmethyl)-ainide, 

3 -(4-Bromo-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6-carboxylic 
acid (l-arnino-pyridazin-4-ylmethyl)-amide, 

3-(3 ,4-Difluoro-benzyl)- 1 -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-quinazoline-6-carboxylic 
acid ( 1 -ethoxy-pyridazin-4-ylmethyl)-amide, 
25 3-(3,4-Dichloro-benzyl)- 1 -methyl-2 3 4-dioxo- 1 ,2,3,4-tetrahydro-quinazoline-6- 

carboxylic acid (l-ethoxy-pyridazin-4-ylmethyl)--ainide, 

3-(3-Chloro-4-fluoro-benzyl)-l -methyl 
carboxylic acid (l-ethoxy-pyridazin-4-ylmethyl)-amide, 
3-(3-Fluoro-benzyl)-l-methyl-2,4-dioxo4,^^ 
30 acid (l-ethoxy-pyridazin-4-ylmethyl)-amide, 

3 -(3 -Chloro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6-carboxylic 
acid (l-ethoxy-pyridazin-4-ylmethyl)-amide, 
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3-(3-Bromo-benzyl)-l-met^ 
acid (l-ethoxy-pyridazin-4-ylmethyl)-amide, 

. 3-(3-Iodo-benzyl)-l-methyl-2,4-dioxo-l ,2,3,4-tetrahydxo-quinazoline-6-carboxylic 
acid (l-ethoxy-pyridazin-4-ylmethyl)- amide, 
5 3-(4-Fluoro4>enzyl)4-methyl-2,4-di^^ 

acid (l-ethoxy-pyridazin-4-ylmethyl)-amide, 

3-(4-Chloro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2 ,3 5 4«tetrahydro-quinazoline-6-carboxylic 
acid (l-ethoxy-pyridazin-4-ylmethyl)-amide 5 

3-(4-Bromo-benzyl)-l-methyl-2,4-dioxo-^^ 
10 acid(l-ethoxy-pyridazin-4-ylmethyl)-amide, , 

3-(44odo-ber^lH-methyl-2,4-^ 
acid (l-ethoxy-pyridazin-4-ylmethyl)-amide, 

3-(3 ,4-Difluoro-benzyl)- 1 -methyl-2,4-dioxo- 1 ^,3,4-tetrahydro-quinazoline-6-caiboxylic 
acid(2-methylamino-pyridazin-4-ylmethyl)-amide 9 
15 3 -(3 ,4-Dichloro-b enzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro -quinazoline-6- 

carboxylic acid (2-methylamko-pyridazin-4-ylmethyl)-amide, 

3-(3-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3,44etrahydro-quinazoline 
acid (2-methylainino-pyridazin-4-ylmethyl)-amide, 

3-(3-Chloro-ben2yl)-l-methyl-2,4-dioxo-l,2 s 3 3 4-tetrahydro-quin^ 
20 acid (2-methylamino-pyridazin-4-ylmethyl)-amide, 

3-(3-Bromo4>enzyl)-l-met^ 
acid (2-methylamino-pyridazin-4-ylmethyl)-amide J 

3-(4-Fluoro45enzyl)4-me1hyl-2,4-dioxo 
acid(2-methylamino-pyridazin-4-yImethyl)-amide J 
25 3-(4-CMoro-benzyl)-l-me%^ 

acid (2-methylamino-pyridazm-4-ylmethyl)-amide, 

3-(4-Bromo-benzyl)-l-methyl-2,4-dioxo-l,2,3 5 44etrahydro-quinazoline-6 
acid (2-methylamino-p)Tidazin-4-yhnethyl)--amide, 

3-(3,4-Difluoro-benzyl)-l-me^^ 
30 acid (1 -methyl-pyridazin-4-ylmethyl)- amide, 

3-(3,4-DicUoro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydxo-quin 
carboxylic acid (l-amiiio-pyridazin-4-ylmethyl)-amide, 
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3-(3-Chloro-4-fluoro-benzyl)-l^ 
carboxylic acid (l-methyl-pyridazin-4-ylmethyl)-amide, 

3-(3-Fluoro-benzyl)-l -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-quinazoline-6-carboxylic 
acid ( 1 -methyl-pyridazin-4-ylmethyl)-amide, 
5 3-(3-Chloro-benzyl)-l-methyl-2^ 

.» acid(l-methyl-pyridazin-4-ylinethyl)-ainide, 

3 -(3 -Bromo-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quiiiazoline-6-carboxylic 
acid ( 1 -methyl-pyridazin-4-yliriethyl)-amide, 
3-(4-Fluoro4>enzyl)-l-methyl-2,4-dw^ 
10 acid (l-methyl-pyridazin-4-ylmethyl)-ainide, 

3-(4-Chloro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 5 4-tetrahydro-quinazoline-6-carboxylic 
acid (1 -methyl-pyridazin-4-ylmethyl)-araide, 

3-(4-Bromo4>enzyl)4-methyl-2,4-diox 
acid (l-methyl-pyridazin-4-ylmethyl)-amide, 
15 3 -(3 ,4-Difluoro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2, 3 ,4-tetrahydro-quinazoline-6-carboxylic 

acid (2-ethoxy-pyridazin^-ylmethyl)-ainide, 

3-(3-Chloro-4-fluoro-benzyl)-l -methyl-2,4-dioxo- 1 ,2,3,4-tetrahydro-quinazoline^- 
carboxylic acid (2-ethoxy-pyridazin-4-yknethyl)-amide, 
3-(3 -Fluoro-benzyl)- 1 -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-quinazoline-6-carboxylic 
20 acid (2-ethoxy-pyridazin-4-ylmethyl)-amide, 
3-(3-Chloro43enzyl)4-methyl-2,4-dio^ 
acid (2-ethoxy-pyridazin-4-ylmethyl)-amide, 

3-(3-Bromo-benzyl>lHtnethyl-2^ 
acid (2-ethoxy-pyridazin-4-ybnethyl)-amide, 
25 3-(3-Iodo-benzyl)4-methyl-2,4~dioxo-l,2,3,4-tetrahydro-quinazoline-6- 
acid (2-ethoxy-pyridazin-4-ylmethyl)-amide, 

3-(4-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahy(ko-quinazoline-6-car^ 
acid (2-ethoxy-pyridazin-4-ylmethyl)-amide, 
3 -(4-Chloro-benzyl> 1 -methyl-2 ,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6-carboxylic 
30 acid (2-ethoxy-pyridazin-4-ylmethyl)-amide, 
3-(4-Bromo4>enzyl)-l-methyl-2,4-d^ 
acid (2-ethoxy-pyridazin-4-ylmethyl)-amide, 
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3-(4-Iodo-benzyl)-l -methyl-2,4-dioxo-l ,23,4-tetrahydro^uinazoline-6-carboxylic 
acid (2-ethoxy-pyridazin-4-ylmethyl)-amide, 

3-(3,4-Difluor9-ben2yl)-l-me%^ 
acid (2-amino-pyridazin-4-ylmethyl)-amide, 
5 3-(3,4-Dichloro-benzyl)4-me^ 

acid (2-amino-pyridazin-4-yImethyI)-amide, 

3-(3-Chloro«4-fluoro-benzyl)4-me^^ 
carboxylic acid (2 - amino -pyridazin-4-ylmethyl)-amide, 

3-(3-Fluoro-benzyl)-l-methyl-2,4-dfo^ 
10 acid (2-amino-pyridazin-4-ylmethyl)~amide 5 , 

3-(3-Chloro-benzyl)-l -meft^ 
acid (2-amino-pyridazin-4-yImethyl)-amide, 

3-(3-Bromo4>enzyl)4-methyl-2,4^^ 
acid (2-amino-pyridazin-4-ylmethyl)-ainid6 3 
15 3-(4-Fluoro-benzyl)-l-methyl^^ 

acid (2-amino-pyridazin-4-ylmethyl)-amide, 

3 -(4-Chloro-benzyl)-l -methyl-2,4-dioxo- 1 3 2,3 5 44etrahydro-quinazoline-6«carboxyiic 
acid (2-amino-pyridazin-4-ylmethyl)-amide, 

3-(4-Bromo-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3,4-tetrahydn)-quinazoline-6-carboxylic 
20 acid (2-amino-pyridazin-4-ylmethyl)-amide, 

3-(3,4-Difluoro-benzyl)4 -methyl^ 
acid (2-methyl-pyridazin-4-ylmethyl)-amide, 

3 -(3 ,4-Dichloro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3,4-tetrahydro-quinazoline-6- 
carboxylic acid (2-methyl-pyridazin-4-ylmethyl)-aniide, 
25 3-(3-Chloro-4-fluoro»benzyl)-l -methyl-2,4-dioxo- 1 ^,3,4-tetrahydro-quinazoline-6- 

carboxylic acid (2-methyl-pyridazin-4-ylmethyl)-airiide ? 

3-(3-Fluoro-benzyI)- 1 -met^^ 
acid (2-methyl-pyridazin-4-ylmethyl)-ainide, 

3<3-Chloro-benzyl)4-me%l-2,4-dioxo 
30 acid (2-methyl-pyridazin-4-ylmethyl)-amide, 

3-(3-Bromo-benzyl)-l -methyl-2,4-dioxo-l ^,3,4-tetrahydro-quinazoline-6-carboxyUc 
acid (2-methyl-pyridazin-4--ylmethyl) -amide, 
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3^4-Fluoro-benzylH-me&yl-2^^ 
acid (2-methyl-pyridaz:in-4-ylmethyl)-amide > 

3-(4-Chloro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 3 4-tetrahydro-quinazoline-6-carboxylic 
acid (2-methyl-pyridazin-4-ylmethyl)-amide, 

and 3 -(4 -Bromo-benzyl)- 1 -methyl-2 ,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6- 

* carboxylic acid (2-methyl-pyridazui-4-ylmethyl)-amide. 

EXAMPLE 462 

Evaluation of the in vitro activity of the compounds of formula (I) according to the 
invention. 

The ability of the compounds of formula (I) of the invention to inhibit matrix 
metalloprotease 13 was evaluated by measuring their IC50 value (concentration required to 
inhibit 50% of the enzymatic activity) according to the protocol described below. 
MMP13CD Thiopeptolide Assay: Proteolysis of the thiopeptolide substrate Ac-Pro-Leu- 
Gly-thioester-Leu-Leu-Gly-OEt is used as the primary screen to determine IC50 values for 
MMP13 inhibitors. A 100 jxl reaction contains 50 mM HEPES, 10 mM CaCl2, pH 7.0 
(RT), 1 mM 5,5'-dithiobis(2-nitrobenzoic acid) (DTNB), 100 fiM substrate, inhibitor in 
2.0% DMSO and 2.5 nM human collagenase-3 catalytic domain enzyme. Inhibitors are 
screened from 100 fiM to 0.5 nM. The change in absorbance at 405 nm is monitored on a 
microplate reader at room temperature continuously for 10-15 minutes. Percentage of 
control velocity in inhibited treatments is plotted against inhibitor concentration to 
calculate IC50 values. 



Table 1 



Example 


IC50 (mM) 


Example 


ICso(nM) 


1 


0.193 


26 


0.009 
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2 


0.183 


27 


1.7 


3 


0.021 


28 


0.017 


4 


1.87 


29 


0.003 


5 


0.366 


30 


0.026 


6 


0.049 


31 


0.157 


7 


0.167 


32 


0.6 


8 


1.32 


33 


0.75 


9 


0.005 


34 


0.004 


10 


0.057 


35 


0.001 


11 


2.25 


36 


0.028 


12 


0.042 


37 


0.029 


13 


0.012 


38 


0.031 


14 


0.051 


39 


0.011 


15 


0.7 


40 


0.004 


16 


0.015 


41 


0.007 


17 


0.009 


42 


0 0025 


18 


0.01 


43 


1.21 


20 


0.051 


44 


0.016 


21 


0.3 


45. 


0.007 


22 


0.096 


46 


0.096 


23 


0.029 


47 


0.062 


24 


0.009 


48 


0.014 


25 


0.028 







Examination of the results of Table 1 shows that the products of the invention tested in the 
assay effectively inhibit matrix metalloprotease 13. 

The protocol described above was also used to measure the activity of the compounds of 
the invention against MMP1, MMP2, MMP3, MMP7, MMP9, MMP12 and MMP14. The 
IC50 values obtained on these MMPs were often greater than 100 fiM. These results 
indicate that the compounds of the invention are selective MMP13 inhibitors. 
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Claims 

jf- A compound selected from those of formula (I): 




in which: 

5 Ri represents a group selected from : 

t 

• hydrogen, amino, 

• (Ci-C 6 )alkyl, (C 3 -C 6 )alkenyl, (C 3 -C 6 )alkynyl, mono(Ci-C 6 )alkyiamino(CrC6)alkyl, 
di(Ci-C6)all^lamino(CrC6)alkyl, aryl, aryl(Ci-C6)alkyl, heterocycle, and 3- to 6- 
membered cycloalkyl(Ci-C6)alkyl, these groups being unsubstituted or substituted with one 

10 or more groups, which may be identical or different,, selected from amino, (Ci-C6)alkyl, 
cyano, halo(Ci-C6)aIkyl, C(=0)OR4, OR4 and SR4, in which R4 represents hydrogen or 
(C r C 6 )alkyi, 

W represents an oxygen atom, a sulphur atom, or a group =N-R\ in which R' represents 
(Ci-C6)alkyl, hydroxyl, or cyano, 

15 Xi, X2 and X3 represent, independently of each other, a nitrogen atom or a group -C-R* in 
which R* represents a group selected from hydrogen, (Q-C^alkyl, amino, mono(Ci- 
C6)alkylamino, di(Ci-C 6 )alkylamino, hydroxyl, (Ci-C6)alkoxy, and halogen, 
with the proviso that not more than two of the groups Xi, X 2 and X 3 simultaneously 
represent a nitrogen atom, 

20 Y represents a group selected from oxygen atom, sulphur atom, -NH, and -N(Q-C6)alkyl, 



Z represents: 

• an oxygen atom, a sulphur atom, 
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• or a group -NR7 in which R7 represents a group selected from hydrogen, 
(Ci-C6)alkyl, aryl(Ci-C6)alkyl, cycloalkyl, aryl, and heteroaryl, and 

• when Y is an oxygen atom, a sulphur atom, or a group -N(Ci-C6)alkyl, Z optionally 
represents a carbon atom which is unsubstituted or substituted with a (Ci-Cejaikyl, an aryl, 

5 an aryl(Ci-C6)alkyl, an aromatic or non-aromatic heterocycle or a cycloalkyl, 

n is an integer from 1 to 8 inclusive, 

Zi represents -CRgR9 wherein Rs and R 9 , independently of each other, represent a group 
selected from hydrogen, (Ci-C6)alkyl, halo(Ci-C6)alkyl, halogen, amino, OR4, SR4 or 
C(=0)OR4 in which R4 represents a hydrogen or (Ci-C6)alkyl, and 
10 • when n is greater than or equal to 2, the hydrocarbon chain Zi optionally contains 

one or more multiple bonds, 

• and/or one of the carbon atoms in the hydrocarbon chain Zi may be replaced with an 
oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two oxygen 

t> atoms, or a nitrogen atom which is unsubstituted or substituted with a (Ci-C6)alkyl, 
15 • and when one of the carbon atoms in the hydrocarbon chain Zi is replaced with a 

sulphur atom which is unsubstituted or substituted with one or two oxygen atoms, then the 
group -C(=Y)-Z- optionally maybe absent in the general formula (I), 

A represents a group selected from : 

• aromatic or non-aromatic, 5- or 6-membered monocycle comprising from 0 to 4 
20 heteroatoms selected from nitrogen, oxygen and sulphur, and 

• bicycle, composed of two aromatic or non-aromatic, 5- or 6-membered rings, which 
may be identical or different, comprising from 0 to 4 heteroatoms selected from nitrogen, 
oxygen and sulphur, 

m is an integer from 0 to 7 inclusive, 

25 the group(s) R 2 , which may be identical or different, is (are) selected from (Ci-C 6 )alkyl, 
halogen, -CN, N0 2 , SCF 3 , -CF 3 , -OCF 3 , -NR10R11, -OR10, -SRio> SOR10, -SO2R10, 
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-(CH2)kSO 2 NR 10 R n , -X 3 (CH 2 ) k C(=0)ORio, -(CH 2 ) k C(=O)ORi 0 , 

-X 5 (CH 2 )kC(=0)lSIR 1 oRi j, -(CH 2 ) k C(=0)NRioRi i, and -X4-R t2 in which: 

• Xj represents a group selected from oxygen, sulphur optionally substituted by one or 
two oxygen atoms, and nitrogen substituted by hydrogen or (Ci-C6)alkyl, 

5 • k is an integer from 0 to 3 inclusive, 

• Rio and Rn, which may be identical or different, are selected from hydrogen and 
(d-QOalkyl, 

• X4 represents a group selected from single bond, -CH2-, oxygen atom, sulphur atom 
optionally substituted by one or two oxygen atoms, and nitrogen atom substituted by 

1 0 hydrogen atom or (C 1 -C6)alkyl group, 

• Rn represents an aromatic or non-aromatic, heterocyclic or non-heterocyclic, 5- or 
6-membered ring which is unsubstituted or substituted with one or more groups, which 
may be identical or different, selected from (Ci-C6)alkyl, halogen, hydroxyl and amino, 
and when the ring is heterocyclic, it comprises from 1 to 4 heteroatoms selected from 

15 nitrogen, oxygen and sulphur; 

R 3 represents a group selected from: 

• hydrogen, 

• (Q-C6)alkyl, (C3-C6)alkenyl, (C3-C6)alkynyl, these groups being unsubstituted or 
substituted with one or more groups, which may be identical or different, selected from 

20 amino, cyano, halo(Ci-C 6 )alkyl, cycloalkyl, -C(=O)NR )0 Rib -C(=O)OKi 0 , OR10, and SR 10 , 
in which Rio and Rn, which may be identical or different, represent hydrogen or (Q- 
QOalkyl, 

• and the group of formula : 

25 S in which p is an integer from 0 to 8 inclusive, 
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S Z 2 represents -CR13R14 wherein Rq and R] 4 , independently of each other, represent a 
group selected from hydrogen, (Ci-C6)alkyl, phenyl, halo(Ci-C6)alkyl, halogen, amino, 
OR4, SR4 and -C(=O)0R4 in which R4 represents hydrogen or (Ci-Ce)alkyl, and 

• when p is greater than or equal to 2, the hydrocarbon chain Z 2 optionally contains 
one or more multiple bonds, 

• and/or one of the carbon atoms in the hydrocarbon chain Z 2 may be replaced with an 
*' oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two 

oxygen atoms, a nitrogen atom which is unsubstituted or substituted with a (Cr 
C 6 )alkyl, or a carbonyl group, 

S B represents a group selected from: 

• an aromatic or non-aromatic 5- or 6-membered monocycle comprising from 0 to 4 
heteroatoms selected from nitrogen, oxygen and sulphur, and 

• a bicycle, composed of two aromatic or non-aromatic, 5- or 6-membered rings, 
which may be identical or different, comprising from 0 to 4 heteroatoms selected 
from nitrogen, oxygen and sulphur, 

S q is an integer from 0 to 7 inclusive, 

/ the group(s) R 5 , which may be identical or different, is (are) selected from 
(d-C 6 )alkyl, halogen, CN, N0 2 , CF 3 , OCF 3 , -(CH 2 ) k NR l5 Ri6, -N(Ri 5 )C(=0)Ri 6 , 
-N(R 15 )C(O)0R, 6 , -N(R 15 )S02Ri6, -N(S0 2 R 15 ) 2 , -OR15, -S(0) kl R 15 , 
-S0 2 -N(R 15 HCH 2 ) k2 -NR l6 R 17 , -(CH^O.NR^^, -X 7 (CH 2 ) k C(=0)OR 15 , 
^(CH 2 ) k C(=0)OR I5 , -C^OO-CCH^-NRisRi^ -C(=0)0-(CH2)k2-C(=0)OR l8 , 
-X 7 (CH 2 ) k C(=0)NR l5 Ri6, -(CH 2 ) k C(=0)NR l5 R 16 , -Ri 9 -C(=0)OR l5 , -X 6 -R 20j and 
-C(-0)-R 2 i-NRi 5 Ri6 in which : 

- X7 represents a group selected from oxygen atom, sulphur atom optionally 
substituted by one or two oxygen atoms, and nitrogen atom substituted by a 
hydrogen atom or a (Ci-C6)alkyl group, 



k is an integer from 0 to 3 inclusive, 
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- kl is an integer from 0 to 2 inclusive, 

- k2 is an integer from 1 to 4 inclusive, 

- Ris, Ri6 and Rn, which may be identical or different, are selected from hydrogen 
and (Ci-C 6 )alkyl, 

- R 18 represents a group selected from (Ci-Q)alkyl, Jt 21 -NR l5 Ri6, 
-R 2 i-NRi5-C(=0)-R 2l -NRi6Ri7 5 and -C(=0)0-R 2 i-NRi5Ri6 in which R 2 i represents 
a linear or branched (Ci-C 6 )alkylene group, and Ri 5 , Ri6 and Rn are as defined 
hereinbefore, 

- R19 represents a (C3-C6)cycloalkyl group, 

- Xe represents a group selected from single bond, -CH 2 -, oxygen atom, sulphur 
atom optionally substituted by one or two oxygen atoms, and nitrogen atom 
substituted by hydrogen atom or (Ci-C6)alkyl group, 

- R 2 o represents an aromatic or non-aromatic, heterocyclic or non-heterocyclic, 5- 
or 6-membered ring, which is unsubstituted or substituted with one or more groups, 
which may be identical or different, selected from (Ci-C6)alkyl, halogen, hydroxyl, 
oxo, cyano, tetrazole, amino, and -C(=0)OR4 wherein R4 represents hydrogen or 
(Ci-C6)alkyl, and, when the ring is heterocyclic, it comprises from 1 to 4 
heteroatoms selected from nitrogen, oxygen and sulphur, 

with the proviso that when Xi represents a nitrogen atom, X 2 cannot represent a carbon 
atom substituted with a methyl group or with NH-CH3, 

optionally, the racemic forms thereof, isomers thereof, N-oxydes thereof, and the 
pharmaceutically acceptable salts thereof. 

2- A compound of formula (T) according to Claim 1 characterized in that: 
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• Ri represents hydrogen, (Ci-C6)alkyl, aryl(Ci-C6)aIkyl or 3- to 6-membered 
cycloalkyl(Ci-C 6 )alkyl, 

• W represents an oxygen atom or a sulphur atom, 

• Xi represents a nitrogen atom or -C-R* in which R$ represents a hydrogen atom, 
5 • X 2 and X 3 represent each -C-R* in which R$ represents a hydrogen atom, 

• Y represents an oxygen atom, 

• Z represents an oxygen atom or -NR7 in which R7 represents a hydrogen atom, 

. ,h optionally, the racemic forms thereof, isomers thereof, N-oxydes thereof, and the 
pharmaceutically acceptable salts thereof 

10 3- A compound of formula (I) according to Claim 1 characterized in that: 
n is an integer from 1 to 6 inclusive, 

Zi represents -CR g R9 wherein Rg represents a hydrogen atom and R9 represents a 
hydrogen atom or a methyl group, and 

- when n is greater than or equal to 2, the hydrocarbon chain Z\ optionally contains a 
15 double bond, 

- or, one of the carbon atoms in the hydrocarbon chain Z\ may be replaced with an 
oxygen atom, or a sulphur atom which is unsubstituted or substituted with one or two 
oxygens, 

A represents a group selected from phenyl, pyridyl, thienyl, imidazolyl, furyl, piperidyl, 
20 1,3-benzodioxolyl, benzodioxinyl, benzothienyl, benzofuryl, benzofurazanyl, 
2,1 ,3-benzothiadiazolyl, and indolyl, 

m is an integer from 0 to 7 inclusive, 

the group(s) R2, which may be identical or different, is (are) selected from (Ci-C6)alkyl, 
halogen, -CN, -CF 3 , -OCF 3 , -NR 10 Rn, -OR 10 , -SR10. -S0 2 Rio, -(CH 2 )kS0 2 NRioRih 
25 -X 5 (CH 2 ) k C(K))ORio, ^(CH 2 ) k C(=D)ORio, -X5(CH 2 )kC(=O)NR 10 Ri i, 

-(CH 2 ) k C(=O)NR 10 Rii, and -X4-R12 in which: 
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S X 5 represents O, S or NH, 

S k is an integer from 0 to 3 inclusive, 

S R 10 and R\ \ 9 identical or different, are selected from hydrogen and (Ci-C6)alkyl, 
S X4 represents -CH 2 -, or an oxygen atom, 
5 V R 12 represents a phenyl group which is unsubstituted or substituted with one or more 

groups, which may be identical or different, selected from (Ci-C 6 )alkyl, halogen, 

hydroxyl and amino, 

optionally, the racemic forms thereof, isomers thereof N-oxydes thereof, and the 
pharmaceutical^ acceptable salts thereof 

1 

10 4- A compound of formula (T) according to Claim 1 characterized in that: 
R3 represents hydrogen, (Ci-C6)alkyl or the group of formula: 

- in which p is an integer from 0 to 3 inclusive, 

- Z 2 represents -CR13R14 wherein R13 and Ru, independently of each other, represent a 
1 5 group selected from hydrogen, methyl, or phenyl, and 

• when p is greater than or equal to 2, the hydrocarbon chain Z 2 optionally contains 
one double bond, 

• or one of the carbon atoms in the hydrocarbon chain Z 2 may be replaced with an 
oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two 

20 oxygen atoms, a nitrogen atom which is unsubstituted or substituted with a (Q- 

C6)alkyl, or a carbonyl group, 

- B represents a group selected from phenyl, pyridyl, thienyl, imidazolyl, fiiryl, 
1,3-benzodioxolyl, benzodioxinyl, benzothienyl, benzofuryl, 2,1,3-benzothiadiazolyl, 
benzofurazanyl, naphthyl, and indolyl, 



25 



q is an integer from 0 to 3 inclusive, 
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- the group(s) R5, which may be identical or different, is (are) selected from 
(C,-C 6 )alkyl, halogen, CN, N0 2 , CF 3 , OCF 3 , -(CH 2 ) k NRi 5 Ri6, -N(R l5 )C(==0)R 16 , 
-N(Ri 5 )C(=0)ORi6, -N(R l5 )S0 2 R 16 , -N(S0 2 R 15 ) 2 , -OR !5 , -S(0) kl R ]5 , 
-S0 2 -N(R 15 )-(CH 2 ) k2 -NR 16 R l7 , -(CH 2 ) k S0 2 NR, 5 Ri6, -X 7 (CH 2 ) k C(=0)OR, 5 , 
-(CH 2 ) k C(=0)ORi 5 , -CH))0-(CH2)k2-NR l 3Ri6, -X 7 (CH 2 ) k C(=0)NR l5 R 16 , and 
-(CH 2 ) k C(=0)NRi 5 Ri6 in which : 

• X 7 isS,OorNH, 

• k is an integer from 0 to 3 inclusive, 

• kl is an integer from 0 to 2 inclusive, 

• k2 is an integer from 1 to 4 inclusive, 

• R15, Ri6 and R n , which may be identical or different, are selected from hydrogen 
and (Ci-C 6 )alkyl, 

optionally, the racemic forms thereof, isomers thereof, N-oxydes thereof, and the 
pharmaceutical^ acceptable salts thereof. 

5- A compound of formula (I) according to Claim 1 characterized in that: 
Ri represents a group selected from: 

• hydrogen, amino, 

• (C r C 6 )alkyl, (C 3 -C 6 )alkenyl, (C 3 -C 6 )alkynyl, mono(Ci-C 6 )alkylamino(Ci-C 6 )alkyl, 
di(Ci-C6)alkylamino(Ci-C6)alkyl, aryl, aryl(Ci-C6)alkyl, heterocycle, and 3- to 

6- membered cycloalkyl(Ci-C6)alkyl, these groups being unsubstituted or substituted with 
one or more groups, which may be identical or different, selected from amino, (Ci- 
C6)alkyl, cyano, halo(Ci-C 6 )alkyl, C(=0)OR4, OR4 and SR4, in which R4 represents 
hydrogen or (Ci-C6)alkyl, 

W represents an oxygen atom, a sulphur atom, or a group =N-R\ in which R' represents 
(Ci-C6>alkyl, hydroxyl, or cyano, 

Xi represents a nitrogen atom or a group -C-R^ in which R* represents a hydrogen atom, 
X 2 and X3 represent, independently of each other, a group -C-R$ in which R6 represents a 
group selected from hydrogen, (Ci-C6)alkyl, amino, hydroxyl and halogen, 
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Y represents an oxygen atom, 

Z represents an oxygen atom, or a group -NR7 in which R7 represents a group selected 
from hydrogen, and (Ci-C 6 )alkyl, 

n is an integer from 1 to 6 inclusive, 

5 Z\ represents -^RsRp wherein Rg and R9, independently of each other, represent a group 
selected from hydrogen, (Ci-C6)alkyl and hydroxyl, and 

• when n is greater than or equal to 2, the hydrocarbon chain Z\ optionally contains 
one or more multiple bonds, 1 

• or one of the carbon atoms in the hydrocarbon chain Zi may be replaced with an 
10 oxygen atom, a sulphur atom which is unsubstituted ojr substituted with one or two oxygen 

atoms, or a nitrogen atom which is unsubstituted or substituted with a (Ci-C^alkyl, 

A represents a group selected from phenyl, pyridyl, thienyl, imidazolyl, furyl, 
1,3-benzodioxolyl, benzodioxinyl, benzothienyl, benzofuryl, benzofurazanyl, 
2,1,3-benzothiadiazolyl, and indolyl; 

15 m is an integer from 0 to 3 inclusive, 

the group(s) R 2 , which may be identical or different, is (are) selected from (Ci-C6)alkyl, 
halogen, -CN, -CF 3 , -OCF3, -NR10R11, -OR10, -SR 10 , ~SO 2 R l0 , -(CH 2 ) k SO 2 NRi 0 Rii, 
-X 5 (CH 2 ) k C(=0)ORio, -(CH 2 ) k C(=O)OR 10 , -X 5 (CH 2 ) k C(=O)NR 10 Ri u 

-(CH 2 ) k C(=O)NR l0 Rn, and -X4-R i2 in which: 
20 • X 5 represents O, S or NH, 

• k is an integer from 0 to 3 inclusive, 

• Rio and Rn, which may be identical or different, are selected from hydrogen and 
(Ci-C 6 )alkyl, 

• X4 represents -CH 2 -, or an oxygen atom, 
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• R12 represents phenyl which is unsubstituted or substituted with one or more groups, 
which may be identical or different, selected from (Ci-C6)alkyl, halogen, and hydroxyl, 

R3 represents a group selected from hydrogen, (Ci-C6)alkyl, and the group of formula : 




- in which p is an integer from 0 to 6 inclusive, 

Z 2 represents -CR13R14 wherein R13 and R l4 , independently of each other, represent a 
group selected from hydrogen, (Q-Cejalkyl, and hydroxy, and 

• when p is greater than or equal to 2, the hydrocarbon chain Z 2 optionally contains 
one or more multiple bonds, 

• or one of the carbon atoms in the hydrocarbon chain Z 2 may be replaced with an 
oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two 
oxygen atoms, a nitrogen atom which is unsubstituted or substituted with a 
(CrC 6 )alkyl, 

- B represents a group selected from phenyl, pyridyl, thienyl, imidazolyl, furyl, 
1,3-benzodioxolyl, benzodioxinyl, benzothienyl, benzofuryl, 2,1,3-benzothiadiazolyl, 
benzofurazanyl, naphthyl, and indolyl, 

- q is an integer from 0 to 3 inclusive, 

- the group(s) R 5 , which may be identical or different, is (are) selected from 
(Ci-C 6 )alkyl, halogen, CN, NO* CF 3 , OCF 3 , -(CH 2 ) k NR 15 Ri 6 , -N(R l5 )C(=0)R 16 , 
-N(R 15 )C(=0)ORi6, -N(R 15 )S0 2 Ri6, -N(S0 2 Ri 5 )2, -OR 15 , -S(0) kl Ri 5 , 
-SOrN(Ri 5 HCH 2 )k2-NRi6Ri7, -(CH 2 ) k S0 2 NRi 5 R 16 , -X 7 (CH 2 ) k C(=0)ORi 5 , 
-(CH 2 ) k C(=0)OR 15 , -C^O-CCH^-NRtsRie, -X 7 (CH 2 ) k C(=0)NR l5 R 16 , 
-(CH 2 ) k C(=0)NRi 5 Ri6, and -X 6 -R 2 o in which : 

• X 7 isS,OorNH, 

• k is an integer from 0 to 3 inclusive, 

• kl is an integer from 0 to 2 inclusive, 

• k2 is an integer from 1 to 4 inclusive, 

• Ri5> Rie and Rn, which may be identical or different, are selected from hydrogen 
and (Ci-C 6 )alkyl, 
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• X& represents a single bond, -CH2-, an oxygen atom or a sulphur atom which is 
unsubstituted or substituted with one or two oxygen atom, 

• R 2 o represents an aromatic or non-aromatic, heterocyclic or non-heterocyclic, 5- or 
6-membefed ring, which is unsubstituted or substituted with one or more groups, 

5 which may be identical or different, selected from (Ct-C 6 )alkyl, halogen, hydroxyl, 

and amino, and, when the ring is heterocyclic, it comprises from 1 to 4 heteroatoms 
selected from nitrogen, oxygen and sulphur, 

optionally, the racemic forms thereof, isomers thereof, N-oxydes thereof, and the 

pharmaceutically acceptable salts thereof. 

10 6- A compound of formula (I) according to Claim 1 characterized in that: 

Ri represents a group selected from hydrogen, mono(Ci-C6)alkylamino(Ci-C6)alkyl, 
di(Ci-C6)alkylamino(Ci-C 6 )alkyl, (Ci-C 6 )alkyl, (C^C 6 )alkenyl, (C 3 -C 6 )alkynyl, aryl, 
aryl(Ci-C6)alkyl, and 3- to 6-membered cycloalkyl(Ci-C6)alkyl, 

W represents an oxygen atom, or a sulphur atom, 

15 Xi represents a nitrogen atom or a -CH group, 

X 2 and X 3 represent a-CH group, 

Y represents a group selected from oxygen atom, sulphur atom, -NH, and -N(Ci-C 6 )alkyl, 

Z represents an oxygen atom or a -NH group, 

n is an integer from 1 to 3 inclusive, 

20 Zi represents -CR8R9 wherein Rg and R 9 , independently of each other, represent a group 
selected from hydrogen, (Ci-C 6 )alkyl and hydroxy, and 

• when n is greater than or equal to 2, the hydrocarbon chain Z\ optionally contains 
one double bond, 
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• or one of the carbon atoms in the hydrocarbon chain Z\ may be replaced with an 
oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two oxygen 
atoms, or a -NH group, 

A represents a group selected from phenyl, pyridyl, thienyl, imidazolyl, fiiryl, 
1,3-benzodioxolyl, benzodioxinyl, benzothienyl, benzofuryl, 2,1,3-benzothiadiazolyl, 
benzofurazanyl, naphthyl and indolyl, 

, KM 

m is an integer from 0 to 3 inclusive, 

the group(s) R2, which may be identical or different, is (are) selected from (Cj-Cejalkyl, 
halogen, -CN, -CF 3 , -OCF 3 , -NRi 0 Rn, -OR10, -SR10, -S0 2 Rio> <CH 2 ) k S0 2 NRioR n , 
-X 5 (CH 2 ) k C(=O)OR 10 , -(CH 2 ) k C(=O)OR 10 , -^(CT^-OJNR^ju 

-(CH 2 )kC(=O)NRi 0 Ri i, and -X4-R12 hi which: 

• X5 represents O, S or NH, 

• k is an integer from 0 to 3 inclusive, 

• Rio and Rn, which may be identical or different, are selected from hydrogen and 
(C r C 6 )alkyl, 

• X4 represents -CH 2 -, or an oxygen atom, 

• Ri 2 represents phenyl which is unsubstituted or substituted with one or more groups, 
which maybe identical or different, selected from (Ci-C6)alkyl, halogen, and hydroxyl, 

R 3 represents a group selected from methyl and the group of formula : 



in which p is an integer from 0 to 3 inclusive, 

Z 2 represents -CR13R14 wherein Rj 3 and R14, independently of each other, represent a 
group selected from hydrogen, (Ci-C6)alkyl, and hydroxy, and 

• when p is greater than or equal to 2, the hydrocarbon chain optionally contains 
one double bond, 
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• or one of the carbon atoms in the hydrocarbon chain Z 2 may be replaced with an 
oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two 
oxygen atoms, a nitrogen atom which is unsubstituted or substituted with a (Ci- 
Q)alkyl, • 

5 - B represents a group selected from phenyl, pyridyl, thienyl, imidazolyl, furyl, 
1,3-benzodioxolyl, benzodioxinyl, benzothienyl, benzofiiryl, 2,l,34?enzothiadiazolyl, 
benzofurazanyl, naphthyl and indolyl, 
- q is an integer from 0 to 3 inclusive, 

t the group(s) R 5 , which may be identical or different, is (are) selected from 
10 (C r C 6 )alkyl, halogen, CN, N0 2 , CF 3 , OCF 3 , -(CH 2 ) k NR l5 Ri 6 , -N(R 15 )C(=0)R 16 , 

-N(R 15 )C(=0)OR 16 , -N(R 15 )S0 2 Ri6, -N(S0 2 R 15 )2, -OR l5 , -S(0) k iRi 5 , 
-SOrNCRtsXCHz^^NRieRn, -(CH 2 ) k S0 2 NRi 5 R 16 , -X 7 (CH 2 ) k C(=0)ORi 5 , 
>(CH 2 ) k C(=0)OR 15 , -CC^O-CCH^-NR^ie, -X 7 (CH 2 ) k C(=0)NR 15 Ri6 3 
-(CH 2 ) k C(=0)NRi 5 Ri6 5 and -X6-R 20 in which : 
15 • X 7 isS,OorNH, 

• k is an integer from 0 to 3 inclusive, 

• kl is an integer from 0 to 2 inclusive, 

• k2 is an integer from 1 to 4 inclusive, 

• R15, Ri6 and R i7 , which may be identical or different, are selected from hydrogen 
20 and (CrC 6 )alkyl, 

• X$ represents a single bond, CH 2 , an oxygen atom or a sulphur atom which is 
unsubstituted or substituted with one or two oxygen atom, 

• R20 represents an aromatic or non-aromatic, heterocyclic or non-heterocyclic, 5- or 
6-membered ring, which is unsubstituted or substituted with one or more groups, 

25 which may be identical or different, selected from (Ci-Ce)alkyl, halogen, hydroxyl, 

and amino, and, when the ring is heterocyclic, it comprises from 1 to 4 heteroatoms 
selected from nitrogen, oxygen and sulphur, 

optionally, the racemic forms thereof, isomers thereof, N-oxydes thereof, and the 

pharmaceutical^ acceptable salts thereof. 

30 7- A compound of formula (I) according to Claim 1 characterized in that: 
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Ri represents hydrogen, (Ci-C6)alkyl, (C 3 -C6)alkenyl, aryl(Ci-C 6 )alkyl, 3- to 6-membered 
cycloalkyl(Ci-C 6 )alkyl, 

W represents an oxygen atom, 

Xi represents -CH group or nitrogen atom ,and X 2 and X3 represent each -CH group; 
' 5 ; * "Y represents an oxygen atom, 

Z represents an oxygen atom or a -NH group, 
n is an integer from 1 to 3 inclusive, 

Zi represents -CRgR9 wherein R$ and R 9 , independently of each other, represent a group 
selected from hydrogen and methyl, and 
10 • when n is greater than or equal to 2, the hydrocarbon chain Zi optionally contains one 
double bond, 

• or one of the carbon atoms in the hydrocarbon chain Z\ may be replaced with an 
oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two oxygen 
atoms, or a -NH group, 

15 A represents a group selected from phenyl, pyridyl, thienyl, imidazolyl, furyl, and 
1,3-benzodioxolyl, 

m is an integer from 0 to 3 inclusive, 

the group(s) R 2 , which may be identical or different, is (are) selected from (Ci-Cejalkyl, 
halogen, -CN, -CF 3 , -OCF 3 , -NR 10 Rn, -OR10, -SR 10 , -SO 2 Ri 0 , -(CH 2 ) k S0 2 NR 1 oR U5 
20 -X 5 (CH 2 ) k C(=O)ORi 0 , -(CH 2 ) k C(=O)OR 10 , -X 5 (CH 2 ) k C(=0)NRioRi 1, and 
-(CH 2 ) k C(=0)NRioRn 5 in which: 

• X5 represents O, S or NH, 

• k is an integer from 0 to 3 inclusive, 
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• Rio and Rn, which may be identical or different, are selected from hydrogen and 
(C,-C 6 )alkyl, 

R3 represents the group of formula : 

(Rs)<r®^(z 2 )^ 

- in which p is an integer from 0 to 3 inclusive, 

- Z 2 represents -CR13R14 wherein R l3 and R14, independently of each other, represent a 
group selected from hydrogen, and methyl, and 

• when p is greater than or equal to 2, the hydrocarbon chain Z 2 optionally contains 
one double bond, 

• or one of the carbon atoms in the hydrocarbon chain Z 2 may be replaced with an 
oxygen atom, a sulphur atom which is unsubstituted or substituted with one or two 
oxygen atoms, a nitrogen atom which is unsubstituted or substituted with a (Cr 
C 6 )alkyl, 

- B represents a group selected from phenyl, pyridyl, thienyl, imidazolyl, furyl, and 
1 ,3-benzodioxolyl, 

- q is an integer from 0 to 3 inclusive, 

- the group(s) R 5 , which may be identical or different, is (are) selected from 
(Ci-QOalkyl, halogen, CN, N0 2 , CF 3 , OCF 3 , -(CH 2 ) k NR 15 Ri 6 , -N(R 15 )C(=0)R 16 , 
-N(R 15 )C(=0)OR 16 , -N(R 15 )S0 2 Ri6, -N(S0 2 R 15 ) 2 , -OR 15 , -SCO^R^, 
-SOrN^sVfC^^-NR^n, -(CH 2 ) k S0 2 NRi 5 Ri 6 , -X 7 (CH 2 ) k C(=0)ORi 5 , 
-(CH 2 ) k C(=0)ORi 5 , -C(=0)0-(CH 2 )n-mL i5 R l6 , -X 7 (CH 2 ) k C(=0)NR 15 Ri6 5 and - 
(CH 2 ) k C(=0)NRi 5 Ri6 5 in which : 

• X 7 isS,OorNH, 

• k is an integer from 0 to 3 inclusive, 

• kl is an integer from 0 to 2 inclusive, 

• k2 is an integer from 1 to 4 inclusive, 

• R15, Ris and Rn, which may be identical or different, are selected from hydrogen 
and(Ci-C 6 )alkyl, 
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optionally, the racemic forms thereof, isomers thereof, N-oxydes thereof, and the 
pharmaceutically acceptable salts thereof. 

8- A compound of formula (I) according to Claim 1 characterized in that Ri represents a 
hydrogen atom or a (Ct-C6)alkyl group, optionally, the racemic forms thereof, isomers 
thereof, N-oxydes thereof, and the pharmaceutically acceptable salts thereof. 

9- A compound of formula (I) according to Claim 1 characterized in that : 
W represents an oxygen atom, 

Y represents an oxygen atom, 
Z represents aNH group, 
Zi represents a methylene group, 
and n is equal to one, 

optionally, the racemic forms thereof, isomers thereof, N-oxydes thereof, and the 
pharmaceutically acceptable salts thereof. 

70- A compound of formula (I) according to Claim 1 characterized in that : 
Xi represents a -CH group or a nitrogen atom, 
and X2 and X3 represent each a-CH group, 

optionally, the racemic forms thereof, isomers thereof, N-oxydes thereof, and the 
pharmaceutically acceptable salts thereof. 

J J- A compound of formula (I) according to Claim 1 characterized in that : 

Xi and X3 represent each a -CH group, 

and X2 represents a -CH group or a nitrogen atom, 

optionally, the racemic forms thereof, isomers thereof, N-oxydes thereof, and the 
pharmaceutically acceptable salts thereof. 

12- A compound of formula (I) according to Claim 1 characterized in that : 
Xi and X3 represent each a -CH group, 
and X 2 represents a nitrogen atom, 
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i 

optionally, the racemic forms thereof isomers thereof N-oxydes thereof, and the 
pharmaceutical^ acceptable salts thereof. 

13- A compound of formula (I) according to Claim 1 characterized in that : 

A represents a group selected from phenyl, pyridyl, 1,3-benzodioxolyl, and 
5 benzofurazanyl, 

mis equal to 0 or 1, 

and R 2 represents a group selected from (Ci-C6)alkoxy, hydroxy, halogen, and (Ci- 
C6)thioalkoxy, 

optionally, the racemic forms thereof isomers thereof, N-oxydes thereof, and the 
10 pharmaceutical^ acceptable salts thereof. 

14- A compound of formula (I) according to Claim 1 characterized in that R 3 represents a 
group of formula : 

(R s ) q -^X(z 2 )^ 

in which: 
15 p is equal to 1, 

Z 2 represents a methylen group, 

B represents a group selected from phenyl, pyridyl, 1,3-benzodioxolyl, and 
benzofurazanyl, 

q is an integer from 0 to 2 inclusive, 
20 and R 5 represents) a group selected from halogen, CN, -(CH 2 ) k NRi 5 Ri6, -S(0) k iRi 5 , 
-(CH 2 XS0 2 NR 15 Ri6, -(CH 2 ) k C(=0)OR ]5 , -(CH 2 ) k C(=0)NR 15 Ri6, and -X 6 -R 20 , in which : 

- k is an integer from 0 to 1 inclusive, 

- kl is an integer from 0 to 2 inclusive, 

- R15 and R l6 , which may be identical or different, are selected from hydrogen and 
25 (CrC 6 )alkyl, 

- X6 represents a bond, 

- -R 2 o represents a 5-membered heterocyclic ring comprising from 3 to 4 heteroatoms 
selected from oxygen and nitrogen and optionally substituted with a methyl group or an 
oxo group, 



WO 02/064572 



PCT/EP02/01979 



220 

optionally, the racemic forms thereof, isomers thereof, N-oxydes thereof, and the 
pharmaceutical^ acceptable salts thereof. 

75- A compound of formula (I) according to Claim 1, which is: 

- 3-Benzyl-2,4-dioxo-l ,2,3 3 4-tetrahydroquinazoline-6-carboxylic acid benzylamide, 

- 3-Benzyl-2,4-dioxo-l,2,3,4>tetrahydroquinazoline-6-carboxylic acid (4-pyridylmethyl) 
amide, 

*- 3-Benzyl-2,4-dioxo-l,2,3,4-tetrahydroquinazoline-6-carboxylic acid 
(benzo[l ,3]dioxol-5-ylmethyl)amide, 

- 3-Benzyl-2,4-dioxo-l,2,3,4-tetrahydroquinazoline-6-carboxylic acid (2-thienylmethyl) 
amide, 

- 3-BenzyU2,4-dioxo-l,2,3 5 4-tetrahydroquinazoline-6-carboxylic acid (3-pyridylmethyl) 
amide, 

- 3-Benzyl-2,4-dioxo-l,2,3,4-tetxahy acid 4-methoxybenzyl 
amide, 

- 3-Benzyl-2 s 4-dioxo-l,2 s 3,4-tetrahydroquinazoline-6-carboxylic acid 4-chlorobenzyl 
amide, 

- 3-Benzyl-2,4-dioxo-l ,2,3,4-tetrahydroquinazoline-6-carboxylic acid 4-methylbenzyl 
amide, 

- 3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahy(koquinazoline-6-carboxyUcacid 
(benzo[ 1 ,3]dioxol-5-ylmethyl)amide, 

- 3-Benzyl- 1 -methyl-2,4-dioxo- 1 ,2,3,4-tetrahydroquinazoline-6-carboxyhc acid 
benzylamide , 

- Methyl 4-({[l-(3-benzyl-l -methyl^ 
methanoyl]amino}methyl)benzoate, 

- 3-Beiizyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahydroquinazoline-6'-carboxylic acid 
4-hydroxy-3 -methoxybenzylamide, 

- 3-Benzyl-l-methyl-2,4-cttoxo-l^ 
4-methoxy benzylamide, 

- 3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetr^^ 
(4-pyridylmethyl)amide, 

- l-Methyl-2,4-dioxo-3-phenethyl-l,2,3,44efr^ 
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(benzo[l,3]dioxol-5-ylmethyl)amide, 

- 3-(4-Methoxybenzyl)-2,4-dto^ acid 
(benzo[l,3]dioxol-5-ylmethyl)amide, 

- 3-(4-Methoxybeixzyl)-l-m^ 

5 acid (benzo[l,3]dioxol-5-ylmethyl)amide, 

- 3-(4-Methoxybenzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,44etrahydroquinazoline-6-carboxylic 
acid 4-methoxybenzylamide, 

- 3-(l-Naphth-l-ylethyl)-2 J 4-dioxo-l,2,3,4-tetrahy<froq\iinazolin acid 
(benzo[l ,3]dioxol-5-ylmethyl)amide, 

10 - 2,4-Dioxo-3-(pyrid-4-ylmethyl)-l,2,3,4-tetrahydroquinazolin^ acid 
(benzo[l,3]dioxol-5-ylmethyl)amide , 1 

- 2,4-Dioxb-3-(thien-2-ylmethyl)-l£ acid 
benzylamide, 

- l-Methyl-2,4-dioxo-3-(tMen-2-ylmethy^^^^ 
15 acid benzylamide, 

- 2,4-Dioxo-3 -(thien-2-ylmefhyl)-l ,2,3,4-tetrahydroquinazoline-6-carboxylic acid 
(benzo[l ,3]dioxol-5-ylmethyl)amide, 

- l-Methyl-2,4-dioxo-3-(tluen-2-yta 
acid(benzo[l 5 3]dioxol-5-ylmethyl)amide, 

20 - 3-(4-Chlorobenzyl)-2,4-dioxo4,2,3,4-tetr^ acid 
(benzo[l,3]dioxol-5-ylmethyl)amide , 

- 3-(4-Chlorobenzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3,4-tetrahydroquinazoline-6-carboxylic 
acid (benzo[l,3]dioxol-5-ylmethyl)amide 9 

- l,3-Dimethyl-2,4-dioxo-l,2,3,4-tetr^ acid 
25 benzo[ 1 ,3]dioxol-5-ylmethyl)aniide, 

- 3-(Benzo[l 3]dioxol-5-ylmethyl)-2,4-dioxo-l,23,44etrahydroquinazoline -6- 
carboxylic acid (benzo[l,3]dioxol-5~ylmethyl) amide, 

- 3-(Benzo[l,3]dioxol-5-ylmethylH-me&^^ 
carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)amide, 

30 - 3-Benzyl-l-ethyl-2,4-dioxo-l,23,^ acid 
(benzo[l ,3]dioxol-5-ylmethyl)amide, 

- 3-Benzyl-l-cyclopropylmethyl-2,4-dioxo 
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acid (benzo[l,3]dioxol-5-ylmethyl)amide, 

- 3~Benzy]-14sobutyl-2,4-dioxo4,23,4-tetrahydroquinazoline-6«carboxylicacid 
(benzo[ 1 ,3] dioxol-5-ylmethyl)amide, 

- l-Methyl-2,4-dioxo-l,2,3,4-tetrahydroqdnazoline-6-carboxylic acid 
5 (benzo[l,3]dioxol-5-ylmethyl)amide, . 

- Methyl 4-[6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo-l ,4-dihydro-2#- 
quinazolin-3-ylmethyl]-benzoate, 

' , 4-[6-(4-Methoxy-benzylcarbamoyl)-l-methyl-2^^^ 

ylmethyl]-benzoic acid, 
10 - l«Me1hyl-2,4-dioxo-3-((E)-3^ 

acid (benzo[l,3]dioxol-5-ylmethyl)anride, 

- Benzyl 3-benzyl-2 5 4-dioxo-l,2,3,4-tetrahydroquinazoline-6-carboxylate, 

- Benzyl 3-benzyM -methyl-2 3 4-dioxo-l,2^,4-tetrahydroq\iinazoline-6-carboxylate, 

- 4-Pyridylmethyl 3-benzyl-2,4-dioxo-l,2,3,4-tetrahydroquinazoline-6-carboxylate, 
15 - 4-Pyridylmethyl 3 -benzyl-1 -methyl-2,4-dioxo- 1 ,2,3,4-tetrahydroquinazoline -6- 

(, , carboxylate, 

- Benzo[l ,3]dioxol-5-ylmethyl 3-benzyl-2,4-dioxo-l 9 2 5 3 5 4-tetrahydroquinazoline-6- 
carboxylate, 

- Benzo[l,3]dioxol-5-ylmethyl 3-benzyH-methyl-2,4-dioxo-l,2,3,4-tetrahydro 
20 quinazoline -6-carboxylate, 

- Benzyl l-benzyl-2,4-dioxo-3-pyrid-4-ylmethyl-l,2,3,^^ 
carboxylate, 

- 4-Pyridylmethyl 2,4-dioxo-3-(thien-2-ylmethyl)-l ,2,3,4-tetrahydroquinazoline-6- 
carboxylate, 

25 - 4-Pyridylmethyl 3-(benzo[l,3]dioxol-5-ylmethyl)-2,4-dioxo-l,2,3,4-tetrahydro 
quinazoline-6-carboxylate, 

- Benzyl 3-benzyl-2,4-dioxo-l,2 J 3,4-tetrahydropyrido[2,3-d]pyrimidm 

- 4-Pyridylmethyl 3-benzyl-2,4-dioxo-l,2,3,4-tetrahydropy^ 
carboxylate, 

30 - 3-Benzyl-4-oxo-2-thioxo-l,2,3,4-tetrahydroquinazoline-6-carboxylic acid 
(benzo[l,3]dioxol-5-ylmethyl)amide, 

- 4-[6-(4-Hydroxy-benzylcarbamoyl>l-me^ 
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ylmethyl]-benzoic acid, 

- 3-(4-Dimethylcarbamoyl-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydroquinazoline-6- 
carboxylic acid 4-methoxy-benzylamide, 

- 1 -Methyl-3 -(4-methylcarbamoyl-benzyl)-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6- 
5 carboxylic acid 4-methoxy-benzylamide, 

- 3-Allyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahydxo-quinazoline-6-carboxylic acid 4- 
methoxy-benzylamide, 

- 1 -Methyl-2,4-dioxo-3-(2-pyrrol- 1 -yl-ethyl)-l ,2,3,4-tetrahydro-quinazoline-6- 
carboxylic acid 4-methoxy-benzylamide, 

10 , - l-Methyl-2,4-dioxo-3-prop-2-ynyl-l,2,3,4-tetrahydro-quinazoline-6-carboxylic acid 4- 
methoxy-benzylamide, 

1 -Methyl-3 : (3-methyl-but-2-enyl)-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6- 
carboxylic acid 4-methoxy-benzylamide, 

- l-Methyl-2,4-dioxo-3-pyridin-2-ylmethyl-l,2,3^ 
15 acid 4-methoxy-benzylamide, 

- 3-Carbamoylmethyl-l -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6-carboxylic 
acid 4-methoxy-benzylamide, 

1 -Methyl-2,4-dioxo-3 -pyridin-3 -ylmethyl- 1 ,2,3 ,4-tetrahydro-quinazoline-6-carboxylic 
acid 4-methoxy-benzylamide, 
20 - l-Methyl-3-(l-methyl-piperidm-3~y^ 
6-carboxylic acid 4-methoxy-benzylamide, 

- 3-(4-Cyano-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-te^ 
acid 4-methoxy-benzylamide, 

- 3-(3 -Cyano-benzyl)- 1 -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-quinazoline-6-carboxylic 
25 acid 4-methoxy-benzylamide, 

- 3-(2-Methoxy-ethyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazoline-6-carboxylic 
acid 4-methoxy-benzylamide, 

- 3-(3-Methoxy-benzyl)-l -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-quinazoUne-6-carboxylic 
acid 4-methoxy-benzylamide, 

30 - 3-Cfyclopropylmethyl-l-methyl-2,4-dioxo 
acid 4-methoxy-benzylamide, 

- l-Methyl-3-(2-moipholin-4-yl-ethyl)-2,4-dioxo- 1 ,2,3,4-tetrahydro-quinazoline-6- 
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carboxylic acid 4-methoxy-benzylamide, 

- 3-Cyclohexylmethyl-l-methyl-2,4-dioxo-l,2^ 
acid 4-methoxy-benzylamide, 

- l-Methyl-2,4-dioxo-3-(3-phenyl-propyl)-l,2,3,4-t^ 
5 acid 4-methoxy-benzylamide, 

- 3-(4-Fluoro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6-carboxylic 
acid 4-methoxy-benzylamide, 

•* - 3-[2-(4-Diethylamino-phenyl)-2^ 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 
10 - Ethyl [6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4-dihydro-2/f- 
quinazolin-3-yl]-acetate, 

- 3-(2-Hydroxy-ethyl)- 1 -methyl-2,4-dioxo-l ,2,3 ,4-tetrahydroquinazoline-6-carboxylic 
acid 4-methoxy-benzylamide, 

- Methyl 3-[6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2//- 
15 quinazolin-3-yl]-propionate, 

f» , - 3-[6-(4-Methoxy-benzylcarbamoyl)-l -methyl 
yl]-propionic acid, 

- Ethyl 4-[6-(4-methoxy-benzylcarbamoyl)-l -methyl-2,4-dioxo-l,4-dihydro-2#- 
quinazolin-3 -yl] -butyrate, 

20 - 4-[6-(4-Methoxy-benzylcarbamoyl)-l-methy 
yl]-butyric acid, 

- Methyl {4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-choxo-l,4-dihydro-2i?- 
quinazolin-3-ylmethyl]-phenyl}-acetate, 

{4-[6-(4-Methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2#-quinazolin- 
25 3-ylmethyl]-phenyl}-acetic acid, 

- 3-(4-Dimethylcarbamoylmethyl-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3,4-tetrahydro- 
quinazoline-6-caxboxylic acid 4-methoxy-benzylamide, 

- l-Methyl-2,4-dioxo-3-[(E)-3-(pyri^ 
carboxylic acid 4-methoxy-benzylamide, 

30 - l-Methyl-2,4-dioxo-3-[(E)-3-(pyri^ 
carboxyUc acid 4-methoxy-benzylamide, 

- 1 -Methyl-2,4-dioxo-3-(4-sulfarnoyl-benzyl)-l ,2,3,4-tetrahydroquinazoline-6- 
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carboxylic acid 4-methoxy-benzylamide, 

- 3-(4-Methanesulfonyl-benzyl)- 1 -rnethyi-2,4-dioxo-l ,2,3,44etrahydro-quinazoline-6- 
carboxylic acid 4-methoxy-benzylamide, 

- 3-(4-Dimeftylsulfamoyl-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6- 
5 carboxylic acid 4-methoxy-benzylamide, 

- 3-[4-(2-Dimethylamino-ethylsulfamoyl^ 
-quinazoline-6-caiboxylic acid 4-methoxy-benzylamide, 

- l-Methyl-3-(4-methylsulfamoy^ 
carboxylic acid 4-methoxy-benzylamide, 

10 - Methyl 3-[6-(4-Methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2/?- 
quinazolin-3-ylmethyl]-benzoate, 1 

- 3-[6-(4-Methoxy-benzylcarbamoyl)-l -methyl-2,4-dioxo-l ,4-<hhydro-2tf-quinazolin-3- 
ylmethyl]-benzoic acid, 

- (E) Methyl-4-[6-(4-methoxy-benzylcarbamoyl)-l-^^ 
15 quinazolin-3-yl]-but-2-enoate, 

- 4-[6-(4-Methoxy-benzylcarbamoyl)-l-^ 
yl]-but-2-enoic acid, 

- Methyl 5-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4-dihydro-2i?- 
quinazolin-3 -ylmethyl]-fiiran-2-carboxylate, 

20 - 5-[6-(4-Methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2/f-quinazolin-3- 
ylmethyl]-fiiran-2-carboxylic acid, 

- Methyl 5-[6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2i7- 
q\iinazolin-3-ylmethyl]-thiophene-2-carboxylate, 

- 5-[6-(4-Methoxy-benzylcarbamoyl)-l -methyl-2,4-dioxo-l ,4-dihydro-2#7quinazolin-3- 
25 ylmethyl]-thiophene-2-carboxylic acid, 

- l-Methyl-3-(4-iutro-benzyl)-2,4-dioxo-l,2,3,4-^^ 
acid 4-methoxy-benzylamide, 

- 3-(4-Ammo-benzyl)-l-methyl-2,4-dto^ 
acid 4-methoxy-benzylamide, 

30 - 3-(4-Dimethylamino-benzyl)-l-me^ 
carboxylic acid 4-methoxy-benzylamide, 

- 3-(4-Aretylammo-benzyl)-l-metty 
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caiboxylic acid 4-methoxy-benzylamide, 

- 3-[4-(N,AT-methylsulfonylammo)-bera^^ 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- 3-Benzofurazan-5-ylmethyl-l-methyl-2,4-dioxo-l,2 3 3,44etrah 
5 caiboxylic acid 4-methoxy-benzylamide, 

- 3-[2-(4-Fluorophenoxy)-ethyl]^ 
caiboxylic acid 4-methoxy-b enzylamide, 

3-(2-Benzenesulfonyl-ethyl)-l-methyl-2^ 
caiboxylic acid 4-methoxy-benzylamide, 
10 - 3-(3-fluoro-4-methoxy-benzyl)-l-m^ 
carboxylic acid 4-methoxy benzylamine, 

- l-Methyl-2,4-dioxo-3-[4-(2H4etrazol-5-yl)-be^ 
carboxylic acid 4-methoxy-benzylamide, 

- l-Me%l-3-[4-(5-methyl-l,2,4-oxadi^ 

15 quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 
(, , ,- . l-Methyl-3-[4-(3-methyl-l,2,4-oxad 

quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- Methyl 2-chloro-4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l ,4-dihydro- 
2//-quinazolin-3-ylmethyl]-benzoate, 

20 - 2-CMoro-4-[6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2#- 
quinazolin-3-ylmethyl]-benzoic acid, 

- l-Methyl-3-[4-(l-methyl-l/^ 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- 1 -Me1hyl-3-[4-(2-methyl-2fl r -tetrazol-5-yl)-benzyl]-2,4-dioxo-l ,2,3,4-tetrahydro- 
25 quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- Methyl 2-methoxy-4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4- 
dihydro-2#-quinazolin-3 -ylmethyl]-benzoate, 

- 2-Methoxy-4-[6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2ff- 
quinazolin-3-ylmethyl]-benzoic acid, 

30 - Methyl 2-hydroxy-4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4- 
dihydro-2//-quinazolin-3-ylmethyl]-benzoate, 

- 2-Hydroxy-4-[6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2i/- 
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quinazolin-3-ylmethyl] -benzoic acid, 

- Methyl 2-methyl"4-[6-(4-methoxy-benzylcarbarnoyl)-l -methyl-2,4-dioxo-l,4-dihydro- 
2#-quinazolin-3-ylmethyl]-benzoate, 

- 2-Methyl-4T[6-(4-me(hoxy-benzyte 
5 quinazolin-3-ylmethyl]-benzoic acid, 

- 1 -Methyl-2,4-dioxo-3 -(pyridin-4-methyl)- 1 ,2,3 ,4-tetrahydro-quinazoline-carboxylic 
acid (benzo[l,3]dioxol-5-ybnethyl>amide, 

- l-Methyl-2,4-dioxo-3-(pyridm-4^ 
acid 4-methoxy-benzylamide, 

10 - l-Methyl-2,4-dioxo-3-(py^ 

carboxylic acid 4-hydroxy-benzylamide, 1 

- Methyl 4-[6-X3-methoxy-benzylcarbamoyl)4^ 
quinazolin-3-ylmethyl]-benzoate, 

- 4-[6-(3-Methoxy-benzylcarbamoyl)-l-me 
15 ylmethyl]-benzoic acid, 

- Methyl 4-[l-methyl-6-(4-methylsulfanyl-b^ 
quinazolin-3-ylmethyl]-benzoate, 

- 4-[l-Methyl-6-(4-methylsulfanyl-ben^^^ 
quinazolin-3 -ylmethyl] -b enzoic acid, 

20 - Methyl 4-[ 1 -ethyl-2 ,4-dioxo-6-(4-trifluoromethoxy-benzylcarbamoyl)- 1 ,4-dihydro-2i^- 
quinazolin-3-ylmethyl]-benzoate, 

- Methyl 4-[6^4-fluoro-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2#- 
quinazolin-3-ybnethyl]-benzoate, 

- 4-[6-(44nuoro-benzylcarbamoyl)-l-me%^ 
25 y]methyl]-benzoic acid, 

- Methyl 4- {6-[(benzofurazan-5-ylme^ 
2#-qumazolin-3-ylmethyl} -benzoate, 

- 4-{6-[(Benzofurazan-5-ylmethyl)-carbamoyl]-l-raethyl-2,4-dioxo- 
quinazolin-3-ylmethyl}-benzoic acid, 

30 - Methyl 4-[6-(4-methoxy-benzylcarbamoyl)-2,4-dioxo-l ,4-dihydro-2#-quinazolin-3- 
ylmethyl]-benzoate, 

- Methyl 4-[ 1 -ethyl~6-(4-methoxy-benzylcarbamoyl)-2,4-dioxo- 1 ,4-dihydro-2#- 
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quinazolin-3 -ylmethyl] -benzoate, 

- 4-[l-Ethyl-6-(4-methoxy-benzylcarbamoyl)^ 
ylmethyl]-benzoic acid, 

- 3 -(4-Methoxy-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2 ,3 ,4-tetrahydroquinazoline-6-carboxylic 
5 acid (pyridin-4-ylmethyl)-amide, 

- 3-(4-Hydroxy-benzyl)-l-methyl-2,4-dioxo-l^^ 
acid (pyridin-4-ylmethyl)-amide, 

' ■ w <- 3-(4-Cyano-benzyl)-l-methyl-2,4-dioxo-l ,2,3,4-tetrahydro-qiiina2X)line-6-carboxylic 

acid (pyridin-4-ylmethyl)-ainide, 
10 - l-Methyl-2,4-dioxo-3-(3-pyridin-4-yl-aUyl)-l^^ 

carboxylic acid (pyridin-4-ylmethyl)-amide, 

- Methyl 4- { 1 -methyl«2 9 4-dioxo-6-[{pyridin-4-ylmethyl)-carbanioyl]- l,4-dihydn>-2ff- 
quinazolin-3-ylmethyl} -benzoate, 

- 4~{l-Methyi-2,4-dioxo-6-[(pyridin-4-yto^ 
1 5 quinazolin-3 -ylmethyl} -benzoic acid, 

d , - Methyl (4- {l-methyl-2,4-dioxo-6-[(pyridin-4-ylmethy^ 
quinazolin-3 -ylmethyl} -phenyl)-acetate, 

- (4- {1 -Methyl-2,4-dioxo-6-[(pyridin-4-ylmethyl)-carbamoyl]-l ,4-dihydro-2if- 
quinazolin-3 -ylmethyl} -phenyl)-acetic acid, 

20 - Methyl 4- { 1 -methyl-2,4-dioxo-6-[( 1 -oxy-pyridin-4-ylmethyl)carbamoyl]- 1 ,4-dihydro- 
2#-quinazolin-3-ylmethyl} -benzoate, 

- 4- { 1 -Methyl-2,4-dioxo-6-[(l -oxy-pyridin-4-ylmethyl)-carbamoyl]-l ,4-dihydro-2#- 
quinazolin-3-ylmethyl} -benzoic acid, 

- Methyl {6-[(l,3-Benzodioxol-5-ylmethyl)-carbamoyl]-3-benzyl-2,4-dioxo-l,4-dihydro- 
25 2#-quinazolin-l-yi}-acetate, 

- {6-[(l,3-Benzodioxol-5-ylmethyl)-^ 
qtiinazolin- 1 -yl} -acetic acid, 

- Methyl 4-{6-[(l,3-benzodioxol-5-ylmethyl)-carbamoyl]-l-methyl-2,4-dioxo-l,4- 
dihydro -2F-quinazolin-3-ylmethyl}-benzoate, 

30 - 4-{6-[(l,3-Benzodioxol-5-ylmethyl)-carbamoyl]-l-methyl-2,4-dioxo-l,4-dihy<ko 
quinazolin-3-ylmethyl} -benzoic acid, 

- 3-Benzyl-l-methyl-2,4-dioxo-l ,2,3 ,4-tetrahydro-qubazoline-6K;arboxylic acid 



WO 02/064572 PCT/EP02/01979 

229 

4-sulfamoyl-benzylamide, 

- 3-BenzyM-methyl-2,4-dioxo-l,2,3,4-tetrahy acid 
[3-(pyridin-4-ylsulfanyl)-propyl]-amide, 

- 3-Ben2yl-l-ihethyl-2,4-dioxo-l,2,3^ acid 
5 (4-morpholin-4-yl-butyl)-amide, 

- 3-BenzyM ~methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6-carboxylic acid 
(l-benzyl-piperidin-4-yl)-amide, 

- 3-BenzyM-methyl-2,4-dioxo-l,2,3,4-tetrahy^ acid 
4-hydroxy-benzylamine, 

10 - Ethyl (4-{[(3-benzyH-methyl-2,4^ 
amino]-methyl} -phenoxy)-acetate, 

- (4-{[(3-Berizyl-l-methyl-2,4-dioxo-l,2,^^ 
methyl} -phenoxy)-acetic acid, 

- 3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetrafy acid 
1 5 4-dimethylcarbamoylmethoxy-benzylamide, 

- S-Benzyl-l-methyl^^-dioxo-l^^^-tetrahydro-quina^line-e-carboxylic acid 
(3-phenyl-allyl)-amide, 

- 3-Benzyl-l-methyl-2,4-dioxo-l,2,3,44etrahydroHiuinazoline-6-carboxyhc acid 
4-cyano-benzylamide, 

20 - 4-{[(3-Benzyl-l-methyl-2,4-dioxo-l^ 
methyl} -benzoic acid, 

- 3-BenzyM-methyl-2,4-dioxo-l,2,3,4-tetrah^ acid 
4-dimethylcarbamoyl-benzylamide, 

- 3-(4-Dimethylamino-benzyl)-2,4-dioxo4,2,3^^ 
25 acid 4-methoxy-benzylamide, 

- 3-[4-(N-methylsulfonylamino)-benzy^ 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- tert-Butyi {5-[6-(4-Methoxy-benzylcarbamoyl)-l-me%l-2,4-dioxo-l,4-dihydro-2H- 
quinazolin-3-ylmethyl]-pyridm-2-yl}-carbamate, 

30 - 3-(6-Amino-pyridin-3-ylmeth^ 

carboxylic acid 4-methoxy-benzylamide, 

- l,3-Dimethyl-2,4-dioxo-l,2,3,4-tetrahyto 
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(l,3-benzodioxol-5-ylmethyl)-amide, 

- l,3-Dimethyl-2,4-dioxo-l,2,3,4-tetrahydro-py^ acid 
(l,3-benzodioxol-5-ylmethyl)-amide, 

3-Benzyl-l-methyl-2,4-dioxo-l ,2 5 3,4-tetrahydro-pyrido[2,3-cT| pyrimidine-6-carboxylic 
5 acid (l,3-benzodioxol-5-ylmethyl)-amide, 

- 4-[6-(4-Methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2tf-pyrido[2,3-d] 
pyrimidin-3-ylmethyl]-benzoic acid, 

.w- 3-(4-Cyano-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-te^ 
carboxylic acid 4-methoxy-benzylamide, 
10 - 3-(4-Fluoro-benzyl>l-methyl-2,4-dioxo-l^^ 
carboxylic acid 4-methoxy-benzylamide, 

- 3-Benzyl-l-methyl-2,4-dioxo-l ,2,3,4-tetrahydro-pyrido[3,4-<f| pyrimidine-6-carboxylic 
acid (l,3-benzodioxol-5-ylmethyl)-amide, 

- Methyl 4-[6-(4-Methoxy-benzylcarbamoyl)-l-metty^ 
15 pyrido[3,4-^pyrimidin-3-ylmethyl]-ben2oate 3 

, - 4-[6-(4-Methoxy-benzylcarbamoyl)-^^ 
pyrimidin-3-ylmethyl]-benzoic acid, 

- 4-[6-(3-Methoxy-benzylcarbamoyl)~ 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2#-pyrido[3,4-d] 
pyrimidin-3-ylmethyl] -benzoic acid, 

20 - 3-(4-Cyano-benzyI)- 1 -methyI-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-pyrido[3,4-d]pyri^ 
carboxylic acid 4-methoxy-benzylamide, 

- 3-Benzyl-l-methyl-6-(3-phenyl-propionyl)-lH-quinazoline-2,4-dione, 

- 3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-qdnazoline-6-carboxylic acid 
(E)-3-pyridin-4-yl-allyl ester, 

25 - 3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetrah^ acid 
(E)-3-pyridin-3-yl-allyl ester, 

- 3-Benzyl-l-methyl^-[2-(pyridin-4-yl^ 

- 3 -(4-Aminomethyl-benzyl)- 1 -methyl-2,4-dioxo-l ,2,3 ,4-tetrahydro-quinazoline-6- 
carboxylic acid 4-methoxy-benzylamide, 

30 - 3-(2 t -Cyano-biphenyl-4-ylmethyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydroquin^ 
6-carboxylic acid 4-methoxy-benzylamide, 

- l-Methyl-2,4-dioxo-3-[2XlH-teto 
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quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- Methyl 4-[6-(4-methoxy-benzylcarbamoyl)-l -methyl-2,4-dioxo-l ,4-dihydro-2//- 
quinazohn-3-ylmethyl]-biphenyl-2-^arboxylate, 

- 4'-[6-(4-Methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo-l ,4-dihydro-2/7-quinazolin-3- 
5 ylmethyl]-biphenyl-2-carboxylic acid, 

- Ethyl 2-Fluoro-4-[6-(4-methoxy-ben2yk 
2#-quinazolin-3-ylmethyl]-benzoate, 

- 2-Fluoro-4 : [6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo-l ,4-dihy<ko-2#- 
quinazolin-3-yImethyl]-benzoic acid, 

10 - 2-Methoxy-4-[6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2,4-didxo- 1 ,4-dihydro-2fiT- 
quinazolin-3-ylmethyl]-benzoic acid 2-dimethylamino-ethyl ester, ' 

- 4- [6-(4-Methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2tf-quinazolin-3 - 
ylmethyl]-2-methyl-benzoic acid 2-dimethylamino-etIjyl ester, 

- l-Methyl-2,4-dioxo-3-[4-(5-oxo^ 

1 5 tetrahydro-quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- (4-[6-(4-Methoxy-benzylcarbamoyl)-l -methyl-2,4-dioxo- 1 ,4-dihydro-2if-quinazolin- 
3-yl]-phenyl} -acetic acid, 

- l-Methyl-3-(l-naphthalen-l-yl-ethyl)-2,4-di^^ 
carboxylic acid (l,3-benzodioxol-5-ylmethyl)-amide, 

20 - 3-(3-Fluoro-benzyl)-l-methyl-2,4- 
acid (pyridin-4-ylmethyl)-amide, 

- 3-(3-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,2^ 
acid (2-methoxy-pyridin-4-ylmethyl)-amide, 

- 3-(3-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,^^ 
25 acid (pyridin-3-ylmethyl)-amide, 

- 3-(3-Fluoro-benzyl)4-methyl-2,4-dioxo^ 
acid 4-methoxy-benzylamide, 

- 3-(3-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,2 3 3,44etrahydro-quinazoline-6-carboxylic 
acid 3-methoxy-benzylamide, 

30 - l-Ethyl-3-(3-fluoro-benzyl)-2,4-dioxo-l,2,3,44etrahydro-quinazoline-6-carbox 
acid (pyridin-4-ylmethyl)-amide, 

- l-Ethyl-3-(3-fluoro-benzyl)-2,4-dioxo-l,2,3,4-tetrahydro-qiiinazoline-6-carboxylic 
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acid (pyridin-3-ylmethyl)-amide, 

- 3 -(4-Bromo-benzyl)- 1 -methyl-2,4-dioxo- 1,2,3 ,4-tetrahydro-quinazoline-6-carboxylic 
acid 4-methoxy-benzylamide, 

- 3 -(4-Bromo-benzyl)- 1 -methyl-2,4-dioxo- 1,2,3 ,4-tetrahydro-quinazolme-6-carboxylic 
5 acid (2-methoxy-pyridin-4-ylmethyl)-amide, 

- 3-(3 ,4-Difluoro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6- 
carboxylic acid (pyridin-3-ylmethyl)-amide, 

' *i ( - 3-(3,4-Difluoro-benzyl)-l-methyl-2,4-fl^ 

carboxylic acid (pyridin-4-ylmethyl)-amide, 
10 - 3-(3,4-Difluoro-benzyl)-l-methyl-2,4-&^^ 

carboxylic acid 4-methoxy-benzylamide, 

- 3-(3-chloro-4-fluoro-benzyl)-l-m 
carboxylic acid (pyridin-4-ylmethyl)-amide, 

- 3 -(3-Chloro-4-fluoro-benzyl)- 1 -methyl-2,4-dioxo- 1 ,2, 3 ,4-tetrahydro-quinazoline-6- 
15 carboxylic acid 4-methoxy-benzylamide, 

■ft . i - 4-[6-(4-Methoxy-benzylcarbamoyl)-l-meft^ 

ylmethyl]-benzoate(2-hydroxy-ethyl)~trimethyl-anmioiiium, 

- 4-[6-(4-Methoxy4)enzylcarbamoyl)-l-mefo^ 
ylmethyl]-benzoic acid hemicalcium , 

20 - 4-[6-(4-Methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l ,4-dihydro-2H-quinazolin-3- 
ylmethyl]-benzoic acid hemimagnesium , 

- 3-(4-CMoro-benzyl)-l -methyl 
acid (pyridin-4-ylmethyl)-amide, 

- 3-(4-Fluoro-benzyl)-l-methyl-2,4-dro^ 
25 acid (pyridin-4-ylmethyl)-amide, 

- 3-(4-Fluoro-benzyl)-l -methyl-2,4-dioxo-l ,2,3,4-tetrahydro-quinazoline-6-carboxylic 
acid (pyridin-3 -ylmethyl)-amide, 

- 3-(4-Chloro-benzyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydroquinazoline-6-carb 
acid (pyridin-3-ylmethyl)-amide, 

30 - 3-(4-Fluoro-benzyl)-l-methyl-2^ 
acid 3-methoxy-benzylamide, 

- 3-(4-Chloro-benzyl)- 1 -methyl-2,4-dioxo-l ,2,3,4-tetrahydroquinazoline-6-caiboxylic 
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acid 3-methoxy-benzylamide, 

- 3-(4-Fluoro-benzyl)-l-methyl-2,4-dioxo-l ,2,3,4-tetrahydroquinazoIine-6-carboxylic 
acid (2-methoxy-pyridin-4-ylmethyl)-amide, 

- 3 -(4-Chlororbenzyl)- 1 -methyl-2,4-dioxo- 1,2,3 ,4-tetrahydroquinazolinc-6-carboxylic 
5 acid (2-methoxy-pyridin-4-ylmethyl)-amide, 

- tert-Butyl 1 - {4-[6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo-l ,4-dihydro-2if- 
quinazolin-3 -ylmethyl] -phenyl} -cyclopropanecarboxylate, 

- 1- {4-[6-(4-Methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-ZfiT- 
quinazolin-3-ylmethyl]-phenyl }-cyclopropanecarboxylic acid, 

10 - 3-Benzyl-6-benzylsulfanyl-l-methyl-l^quinazoline-2,4-dione, ' 

- 3-Benzyl-l-methyl-6-phenylmethanesulfinyM 

- S-Benzyl-Kmethyl-e-phenylmethanesulfony 

- 4-[6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4 -dihydro-2//-quinazo line-3 - 
ylmethyl]- benzoic acid tert-butoxycarbonylmethyl ester, 

15 - 4-[6-(4-methoxy-benzylcarbamoyl)-l-meth^ 

ylmethyl]- benzoic acid dimethylamino-dimethyl-propyl ester, 

- 4-[6-(4-methoxy-b enzylcarb amoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2?/-quinazoline-3 - 
ylmethyl]- benzoic acid dimethylamino-methyl-propyl ester, 

- 4-[6-(4-methoxy-benzylcarbainoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2ff-quinazoline-3- 
20 ylmethyl]- benzoic acid 2-dimethylamino-ethyl ester, 

- 4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl^^^ 
ylmethyl]- benzoic acid chloromethyl ester, 

- 4-[6-(4-methoxy-benzylcarbamoyl^ 

ylmethyl]- benzoic acid 2-tert-butoxycarbonylamino-3-methyl-l-butanoyloxymethyl ester, 
25 - 4-[6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo-l ,4-dihydro-2//-quinazoline-3- 
ylmethyl]- benzoic acid 2-amino-3-methyl-butanoyloxymethyl ester hydrochloride, 

- 4-[6-(4Htnethoxy-benzylcarbamoyl)-l -methyl 

ylmethyl]- benzoic acid 2-(2-tert-butoxycarbonylamino-3-methyl-butanoylamino)-3- 
methyl-butanoyloxymethyl ester, 
30 - and 4-[6-(4-methoxy-benzylcarbamoyl)-l -methyl-2,4-dioxo- 1 ,4-dihydro-2/f- 

quinazoIine-3-ylmethyl]- benzoic acid 2-(2-amino-3-methyl-butanoylaniino)-3-methyl- 
butanoyloxymethyl ester. 
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16-A compound of formula (I) according to Claim 1 which is: 

- 4-[6-(4-Methoxy-benzylcarbamoyl)-l -methyl -2,4-dioxo-l ,4-dihydro-2//- 
pyrido[3,4-^pyiimidin-3-ylmethyl]-benzoic acid, 

- 3-Benzyl4-methyl-2,4-dioxo4,2,3,4-tetrah^ 
carboxylic acid (l,3-benzodioxol-5-ylmethyl)-amide, 

- 4-[6-(4-Fluoro-benzylcarbamoyl)-l-methyl-2,4-dioxo-l 3 4-dihydro-2ff- 
quinazolin-3-ylmethyl]-benzoic acid, 

- 1 -Methyl-2,4-dioxo-3-[4-(5-oxo-4,5-dihydro- 1 ,2,4-oxadiazol-3-yl)-benzyl]- 
l,2,3,4-tetrahydro-quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- 4-[6-(4-Methoxy-benzylcaibamoyl)-l-methyl-2,4-dioxo4,4-dihydro-2/f- 
quinazolin-3-ylmethyl]-benzoic acid hemicalcium salt, 

- Methyl 4-[6-(4-Methoxy-beiizylcarbamoyl)-l-methyl-2,4Kiioxo-l,4-dihydro- 
2/7-pyrido[3,4-cT|pyriniidin-3-ylmethyl]-benzoate, 

- 4-[6-(3-Methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4-dihydro-2^ 
quinazolin-3-ylmethyl]-benzoic acid, 

- 1 -Methyl-2,4-dioxo-3-[4-(2H-tetrazol-5-yl)-benzyl]-l ,2,3,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- Methyl 2-hydroxy-4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4- 
dihydro-2i/-quinazolin-3-ylmethyl]-benzoate, 

- 3-(4-Chloro-benzyl)- 1 -methyl-2,4-dioxo-l ,2,3,4-tetrahydroquinazoline-6- 
carboxylic acid 3-methoxy-benzylamide, 

- 4- {6-[(l ,3-Benzodioxol-5-ylmethyl)-carbamoyl]-l-methyl-2,4-dioxo-l,4- 
dihydro-2i7-quinazolin-3Tylmethyl} -benzoic acid, 

- 2-Hydroxy-4-[6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro- 
2H^qumazolin-3-ylmethyl]-b.enzoic acid, 

- Methyl 4-[6-(3-methoxy-ben2ylcarbamoyl)-l-methyl-2,4Kiioxo-l,4-dihydro-2/f- 
quinazolin-3-ylmethyl]-benzoate, 

- 3-(3-Fluoro-benzyl)-l-methyl-2 5 4-dioxo-l,2,3,4-tetrahydro-quinazolm^ 
carboxylic acid 3-methoxy-benzylamide, 

- 4-Pyridylmethyl 3 -benzyl-2,4-dioxo- 1 ,2,3 ,4-tetrahydroquinazoline-6- 
carboxyiate, 
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- Methyl 4- {6-[(l ,3-beiizodioxol-5-ylmethyl)-carbamoyl]"l-methyl-2 5 4-dioxo- 1 ,4- 
dihydro-2/f-quinazolin-3-ylmethyl} -benzoate, 

. l-Me%l-3-[4^5-methyl4,2,4-oxadiazol-3-yl)-benzyl]-2,4^ioxo4,23,4- 
tetrahycho-quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- l-Methyl-3-[4-(3-methyl-l,2,4-oxad^ 
tetrahydro-quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- 3-(3-Fluoro-benzyl)-l-methyl-2,4-dioxo-l^^ 
carboxylic acid (2-methoxy-pyrichn-4-ylmethyl)-amide, 

- 4-[6-(4-Methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2H]- 
quinazolin-3-ylmethyl]-benzoic acid, 

- 1 - {4-[6-(4-Methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo-l ,4-dihydro-Z^- 
quinazolin-3-yhnethyl]-phenyl }-cyclopropanecarboxylic acid, 

- 4-Pyridylmethyl 3-bejazyl-l-methyl-2,4-diqxo-l,2,3,44etrahydroqiunazoline -6- 
carboxylate, 

- 3-(4-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3,44eti^ydroquinazoline-6- 
carboxylic acid 3-methoxy-benzylamide, 

- 3-(3,4-Difluoro-berrcyl)-l-methy 
carboxylic acid 4-methoxy-benzylamide, 

- 3-(4-Dimethyicarbamoyl-benzyl)-l-methyl-2,4-dioxo-l,2,3,4- - 
tetraliydroquinazoIine-6-carboxylic acid 4-methoxy-benzylamide, 

- l-Methyl-3-[4-(2-methyl-2^ 

tetrahydro-quinazoline-6-caiboxylic acid 4-methoxy-benzylamide, 

- 3 -(4-Bromo-benzyl)- 1 -methyl-2,4-dioxo- 1 ^,3,4-tetrahydro-quinazoline-6- 
carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide, 

- 3-(3,4-Difluoro-beiizyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro-quinazolm 
carboxylic acid (pyridin-3-ylmethyl)-amide, 

- Benzo [ 1 ,3]dioxol-5-ylmethyl-3-benzyl- 1 -methyl-2,4-dioxo- 1 ,2,3 ,4- 
tetrahydroquinazoline-6-carboxylate, 

- 3-Benzyl-l-methyl-2,4-dioxo-l,2,3,4-tetrahydroquinazoline-6-carboxylic acid 
(benzo [ 1 ,3]dioxol-5-ylmethyl) amide, 

- l-Methyl-3-(4-methylcarbamoyl-benzyl)-2,4-dioxo-l,2,3,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 
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- 3-(3-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,2,3^^ 
carboxylic acid 4-methoxy-benzylamide, 

- 4-[6-(4-Hydroxy-benzylcaAamoyty 
quinazolin-3-ylinethyl]-benzoic acid, 

- Methyl 4-[6-(4-fluoro-benzylcarbamoyl)-l-methyl-2,4-cHoxo-l,4-dihydro-2H- 
quinazolin-3-ylmethyl]-benzoate, 

- 3-(4-Chlorobenzyl)-2,4-dioxo-l,2,3,4-tetr^ acid 
. w* (benzo[ 1 ,3]dioxol-5-ylmethyl)amide , 

- l-Methyl-3-[4-(l-n^ 

tetrahydro-quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- 3-(4-Methoxybenzyl)-l -methyl-2,4-dioxo-l ,2,3 ,4-tetrahydroquinazoline-6- 
carboxylic acid 4-methoxybenzylamide, 

- 4-Pyridylmethyl 3-(benzo[l,3]dioxol-5-ylmethyl>2,4-dioxo-l,2,3,4- 
tetrahydroquinazoline-6-carboxylate, 

- Methyl 4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4-dihydro-2H- 
quinazolin-3-ylmethyl]-benzoate, 

l-Methyl-2,4-dioxo-3-pyridin-4-ylmethyl-l,2,3,4-tefr^ 
carboxylic acid 4-methoxy-benzylamide, 

- 3-(4-Amino-benzyl)-l-methyl-2,4-dioxo- 1 ,2,3,4-tetrahydro-quinazoline-6- 
carboxylic acid 4-methoxy-benzylamide, 

- 1 -Methyl-3 -(4-nitro -benzyl)-2,4-dioxo- 1 ,2,3 ,4-tetrahydro-quinazoline-6- 
carboxylic acid 4-methoxy-benzylamide, 

- 2-Methoxy-4-[6-(4-methoxy-benzylcart>amoyl)- 1 -methyl-2,4-dioxo-l,4-dihydro- 
2#-quinazolin-3-ylm ethyl] -benzoic acid, 

- 1 -Methyl-3 ~(4-methylsulfamoyl-benzyl)-2,4-dioxo- 1,2,3 ,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- l-Me1hyl-2,4-dioxo-3-(4-sulfamoyl-te 
carboxylic acid 4-methoxy-benzylamide, 

- 3-(4-Fluoro-benzyl)-l -methyl-2,4-dioxo-l ,2,3,44etrahydro-quinazoline-6- 
carboxylic acid 4-methoxy-benzylamide, 

- 3-(4-Fluoro-benzyl)-l-methyl-2,4-dioxo-l,23,4-tetrahy(ko-qxiinazoUne-6- 
carboxylic acid (pyridin-4-ylmethyl)-amide, 
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- 3-(4-Methoxy-benzyl)4-me 
carboxylic acid (pyridin-4-ylmethyl)-amide, 

- 2-Methyl-4- [6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro- 
2^/-quinazolin-3-ylmethyl]-benzoic acid, 

- 3-(4-Cyano-benzyl)-l-methyl-2,4-dioxo^,2,3^ 
carboxylic acid 4-methoxy-benzylamide, 

- 4- { 1 -Methyl-2,4-dioxo-6-[(pyridin-4-ylmethyl)-carbamoyl] - 1 ,4-dihydro-2#- 
quinazolin-3 -ylmethyl} -benzoic acid, 

- 3<3-fluoro-4-methoxy-benzyl)4-methyl-2,4-dioxo-l,2,3,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy benzylamine, 

- 4-[l -Ethyl-6-(4-methoxy-benzylcarbamoyl)-2,4-dioxo-l ,4-<Iihydro-2//- 
quinazolin-3 -ylmethyl] -benzoic acid, 

- 3-(Benzo[l,3]dioxol-5-ylmethyl)-2,4^ -6- 
carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)amide, 

- 3-(2 , -Cyano-biphenyl-4-ylmetbyl)-l-methyl-2,4-dioxo-l,2,3,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- 4-[ 1 -Methyl-6-(4-methylsulfanyl-benzylcarbamoyl)-2,4-dioxo- 1 ^-dihydro-ZH"- 
quinazolin-3-ylmethyl]-benzoic acid, 

- 4-{6-[(Benzofurazan-5-ylmethyl)-caA 
2ff-quinazolin-3 -ylmethyl} -benzoic acid, 

- Methyl 2-methyl-4-[6-(4-methoxy-benzylcarbamoyl)-l-methyl-2,4-dioxo-l,4- 
dihydro-2/f-quinazolin-3-ylmethyl]-benzoate, 

- 3-(4-Acetylamino-benzyl)-l-methy^ 
carboxylic acid 4-methoxy-benzylamide, 

- 3-(Benzo[l,3]dioxol-5-ylmethyl)-l-methyl-2,4-dioxo-l,2,3,4- 
tetrahydroquinazoline-6-carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)amide, 

- 3-(4-Dimethylcarbamoylmethyl-benzyl)-l -methyl-2,4-dioxo-l ,2,3,4-tetrahydro- 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- Benzo[l ,3]dioxol-5-ylmethyl 3-benzyl-2,4-dioxo-l ,2,3,4-tetrahydroquinazoline- 
6-carboxylate, 

- {4-[6-(4-Methoxy-benzylcarbamoyl> 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2i/- 
quinazolin-3 -ylmethyl]-phenyl} -acetic acid, 



WO 02/064572 



PCT7EP02/01979 



238 

- (4- { 1 -Methyl-2,4-dioxo-6-[(pyridin-4-ylinethyl)-carbamoyl]- 1 ,4-dihydro-2//- 
quinazolin-3-ylmethyl} -phenyl)-acetic acid, 

- 3 -B enzyl-2,4-dioxo- 1 ,2,3 ,4-tetxahydroquinazoline-6-carboxylic acid 
4-methoxybenzylamide, 

- Methyl {4- [6-(4-methoxy-benzylcarbamoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro- 
2#-quinazolin-3 -ylmethyl]-phenyl} -acetate, 

- 3-(3-Fluoro-benzyl)-l-methyl-2,4-dioxo-^ 
, w carboxylic acid (pyridin-4-ylmethyl)-amide, 

- 2,4-Dioxo-3-(thien-2-ylmethyl)-l,2,3,4-tetrahy acid 
(benzo[ 1 ,3] dioxol-5-ylmethyl)amide, 

- l-Methyl-3-(4-methylsulfamoyl-bei^ 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- Methyl 4- { 1 -methyl-2,4-dioxo-6-[(pyridin-4-ylmethyl)-carbamoyl]- 1 ,4-dihydro- 
2#-quinazolin-3-ylmethyl} -benzoate, 

- 2-Fluoro-4-[6-(4-methoxy-benzylcarbam 
2i^quinazolin-3-ylmethyl]-benzoic acid, 

- 3-(4-Cyano-benzyl)-l-methyl-2,4-dioxo-^^ 
rf]pyrimidme-6-carboxylic acid 4-methoxy-benzylamide, 

- 4-[6-(3-Methoxy-benzylcarbamoyl)-l -methyl-2,4-dioxo-l ,4-dihydro-2/i r - 
pyrido[3,4-^pyrimidin-3-ylmethyl]-benzoic acid, 

- 4-[6-(4-Methoxy-benzylcarbamoyl)-l-me1iyl-2,4-dioxo-l,4-<iihydro-2//- 
quinazolin-3-ylmethyl]-benzoic acid hemimagnesium salt, 

- 4-[6-(4-Methoxy-benzylcarbainoyl)- 1 -methyl-2,4-dioxo- 1 ,4-dihydro-2iy- 
pyrido[2,3-<]pyrimidin-3-ylmethyl]-beiizoic acid, 

- 3-[4-(N-methylsulfonylamino^ 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- Ethyl 2-Fluoro-4-[6-(4'methoxy-benzylcarbamoyl)-l -methyl-2,4-dioxo- 1 ,4- 
dihydro-2/y-quinazolin-3-ylmethyl] -benzoate, 

- 3-(4-Dimetiiylsulfamoyl-beirc^^ 
quinazoline-6-carboxylic acid 4-methoxy-benzylamide, 

- and 3-(4-Methoxybenzyl)-l-methyl-2^ 
carboxyUc acid (benzo[l ,3]dioxol-5-ylmethyl)amide. 
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1 7-Intermediate compound of formula (HI): 




in which R3 is as defined in the compound of formula (T) 
IS-Intermediate compound of formula (TV): 




in which R\ et R3 are as defined in the compound of formula (I). 
19- Process for manufacturing a compound of general formula (I): 




(I) 



in which R 2 , R3, Z\ 9 A, n and m are as defined in Claim 1, Ri is H, Xi, X2 and X3 are CH, 
Yis 0,ZisN-R 7 andWis 0, 

the said process being characterized in that it comprises the reaction of a compound of 
formula (H): 




(ID 



with pyridine and the compound of general formula (V): 
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OON-R3 
in which R3 is as defined in Claim 1, 
to give the compound of general formula (VI): 



(V) 



MeO 




R3 



(VI) 



in which R 3 is as defined hereinbefore, 



10 



15 



followed by reacting the compound of general formula (VI) in the presence of LiOH to 
give the compound of general formula (HI) in which R3 is as defined hereinbefore: 



the said compound of general formula (EI) is reacted, in the presence of an acid activator 
such as TOTU, with the compound of general formula (VII): 



in which R 7 is selected from hydrogen, (Ci-C6)alkyl, aryl(CrC 6 )alkyl, cycloalkyl, aryl and 
heteroaryl, and A, R2, Zi, m and n are as defined in Claim 1, 

to give the compound of general formula (I) in which Ri represents hydrogen, Xi, X2 and 
X 3 are CH, Y is O, Z is N-R 7 , W is O, and A, R 2 , R 3 , Z u m and n are as defined 
hereinbefore. 

20- Process for manufacturing a compound of general formula (I): 
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0) 



in which R h R 2 , R3, A, Z\, m and n are as defined in Claim 1, Xi, X2 and X 3 are CH, W is 
O, YisOandZisN-R 7 , 

the said process being characterized in that a compound of general formula (VT): 




(VI) 



H 



in which R3 is as defined in Claim 1, 

is reacted, in the presence of a base, with compound (Vm) of general formula X-Ri, in 
which Ri is as defined in Claim 1 and X is a leaving group such as halogen, to give the 
compound of general formula (IX): 




in which Rt and R3 are as defined hereinbefore, 

said compound of general formula (IX) is reacted in the presence of LiOH to give the 
compound of general formula (IV): 




in which R\ and R3 are as defined hereinbefore, 
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said compound of general formula (IV) is reacted, in the presence of an acid activator such 
as TOTU, with the compound of general formula (VII): 




(VII) 



"in which R 7 is selected from hydrogen, (Ci-Cejalkyl, aryl(Ci-C6)alkyl, cycloalkyl, aryl and 
5, , tdheteroaryl, and A, R 2 , Z\ 9 m and n are as defined in the summary of the invention, 

to give the compound of general formula (I): 




(J) 



in which Ri, R2, R3, A, Z\ , m and n are as defined in the Claim 1 , Xi, X2 and X3 are CH, W 
is O, Y is O and Z is N-R7. 

10 21- Process for manufacturing the compound of general formula (I) in which Ri, R2, R3, 
W, Xi, X2, X3, A, Zi, m and n are as defined in Claim 1, Y is O and Z is N-R7, 
characterized in that a compound of general formula (I): 



H 
I 




in which Ri is H, and R 2 , R 3 , W, Y, Z, X u X 2 , X 3 , A, Z u m and n are as defined 
15 hereinbefore, 

is reacted, in the presence of a base, with a compound (VIH) of general formula X-Ri, in 
which Ri is as defined in Claim 1 and X is a leaving group such as halogen, to give the 
compound of general formula (I) in which Ri is as defined in Claim 1. 
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22- Process for manufacturing a compound of general formula (I) in which Xi, X2 and X 3 
are CH, W is O, Y is O, Z is N-R 7 , R 3 is H, and Ri, R 2 , A, Z u m and n are as defined in 
Claim 1 characterized in that a compound of general formula CXI): 




5 in which Ri is as defined hereinbefore, 

1 

is reacted with AICI3 in a solvent such as benzene, to give the compound of general 
formula (XIT): 




(XII) 



in which Ri is as defined hereinbefore, 

10 said compound of general formula (XII) is reacted in the presence of LiOH and a mixture 
of dioxane/H20 to give the compound of general formula (XHI): 




(XIII) 



in which Ri is as defined hereinbefore, 



said compound of general formula (XUI) is reacted, in the presence of an acid activator 
15 such as TOTU with the compound of general formula (VTI): 
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NH (vnj 



in which R7 is selected from hydrogen, (Ci-C6)alkyl, aryl(Ci-C6)alkyl, cycloalkyl, aryl and 
heteroaryl, and A, R 2 , Z\ 9 m and n are as defined in Claim 1, to give the compound of 
general formula (XIV): 



(iy, 



m 1 1 




N (XIV) 
X3' Y H 



Y O 

in which Xi, X2 and X3 are CH, W is O, Y is O, and R 7 , A, R2, Ri, Z\, m and n are as 
defined hereinbefore. 

25-The process for manufacturing a compound of general formula (J) characterized in that 
it comprises a step in which the compound of general formula (XTV): 

Y O 

in which Xi, X 2 and X 3 are CH, W is O, Y is O, and R 7 , A, R 2 , Ru Z\, m and n are as 
defined in Claim 1, 

is reacted with compound (XV) of general formula X-R3, in which R3 is as defined in 
Claim 1 and X is a leaving group such as halogen, 
to give the compound of general formula (I) : 



^X. /N. 

R7 fTY Y 



ay 



«3 

o 
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in which Xi, X 2 and X3 are CH, W is O, Y is O, and R 7 , A, R 2 , R3, Ri, Zi, m and n are as 
defined in Claim 1, 

24- Process for manufacturing a compound of general formula (I) in which Xi, X2 and X3 
are CH, W is O, Y is O and Z is 0, characterized in that a compound of general formula 
5 (BO): 




in which R 3 is as defined in Claim 1 , 

is reacted with a compound of general formula (XVI): 

10 in which A, R2,Zi,m and n are as defined in Claim 1, 
to give a compound of general formula (XVII): 



H 




(xvn) 



in which A, R 2 , R3, Z\ 9 m and n are as defined hereinbefore, Xi, X 2 and X 3 are CH, and W 
is O. 

15 25- Process for manufacturing a compound of general formula (I), the said process is 
characterized in that the compound of formula (XVD) : 
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H 

I. 



(xvn) 



in which A, R 2 , R3, Z\ 9 m and n are as defined in Claim 1, Xu X 2 and X3 are CH; and W is 
O, 



is reacted, in the presence of a base, with compound (VIII) of general formula X-Ri, in 
which Ri is as defined in Claim 1 and X is a leaving group such as halogen, 
to give the compound of general formula (I) : 



in which A, Ri, R 2 , R3, Z\ 9 m and n are as defined in hereinbefore, Xi, X2 and X3 are CH, 
andWisO. 

26- Process for manufacturing a compound of general formula (I) in which X2 and X3 are 
CH, Xi is N, Z is O, Y is O, R\ is H, W is 0, and A, R 2 , R3, Z\ 9 m and n are as defined in 
Claim 1, 

characterized in that the said process comprises a step in which a compound of general 
formula (XIX): 



0*2), 




0 




is reacted with pyridine and a compound (V) of general formula 0=C=N-R 3 in which R3 is 
as defined in Claim 1, 

to give a compound of general formula (XX): 
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in which R 3 is as defined hereinbefore, 

said compound of general formula (XX) is reacted in the presence of KMnCU to give the 
compound of general formula (XXI): 



H 



in which R3 is as defined hereinbefore, 



10 



said compound of general formula (XXI) is reacted in the presence of SOCI2 and 
optionally of a solvant to give the compound of general formula (XXII): 

0 

(XXII) 




N TjT 
H 

in which R3 is as defined hereinbefore, 



O 



said compound of formula (XXQ) is reacted with the compound of general formula (XVI): 

(XVI) 



in which A, R2, Z\ 9 n and m are as defined in Claim 1, 
to give the compound of general formula (XXTV) : 
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H 

I 



(XXIV) 



o o 

in which X2 and X3 are CH and A, n, m, Z\, R2 and R3 are as defined hereinbefore. 




27- A process for manufacturing a compound of genral formaula (I) in which X 2 and X 3 
are CH, Xi is N, Z is -NR7 in which R7 is as defined in the compound of fonnual (I), W is 
O, and Y is O, characterized in that the said process comprises a step in which a compound 
of general (XXV): 



(XXV) 



is reacted in a first step with NJN"'-dimethylformamide dimethyl acetal under reflux of 
DMF , and in a second step with N-iodosuccinimide, to give a compound of formula 
(XXVI): 

0 

\ I H I 

Y If O 

Me Me 

followed by reacting th compound of formula (XXVI) whith ethyl acrylate in the presence 
of palladium diacetate, Cul and a base, to give the compound of general formula (XXVII): 
O 



Me> 




EtO 




(xx vn) 



followed by reacting the compound of formula (XXVII) in the presence of LiOH to give 
the compound of general formula (XXVIH): 
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(XXVIII) 



Me 

the said compound of formula (XXVIII) : 

- either is reacted, in the presence of an acid activator such as TOTU, with the compound 
of formula (VII): 



5 




(vn) 



in which R 7 is selected from hydrogen, (Ci-C6)alkyl, aryl(Ci-C6)alkyl, cycloalkyl, aryl and 
heteroaryl, and A, R 2 , Z\, m and n are as defined in the summary of the invention, 
to give the compound of general formula (XXIX): 




(XXIX) 



10 in which A, R 2 , R7, Z\ 9 m and n are as defined hereinbefore, and X 2 and X3 represents each 
-CH group, 

- or is reacted in a first step with AICI3 in the presence of benzene, and in a second step 
in the presence of an acid activator such as TOTU, with the compound of formula (VIT): 

15 in which R 7 is selected from hydrogen, (Ci-C6)alkyl, aryl(Ci-C6)alkyl, cycloalkyl, aryl and 
heteroaryl, and A, R 2 , Z\ 9 m and n are as defined in the summary of the invention, 
to give the compound of general formula (XXX): 
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Me 

I - 




(XXX) 



in which A, R 2 , R7, Z u m and n are as defined hereinbefore, and X 2 and X3 represents each 
-CH group, 

UK" 

followed by reacting the compound of formula (XXX) with a compound of formula R3-X 
in which R3 is as defined in the compound of general formula (I), in the presence of a base, 
to give the compound of formula (XXXI): 

Me 




(XXXI) 



28- A process for manufacturing a compound of genral formaula (I) in which Xi and X3 
are CH, X 2 is N, Z is -NR7 in which R 7 is as defined in the compound of fonnual (I), W is 
0, and Y is O, characterized in that the said process comprises a step in which a compound 
of general (XXXH): 




(XXXII) 



H 



is reacted in a first step with selenium dioxide in the presence of acetic acid, in a second 
step with dimethylhydrazine, and in a third step with N,N'-dimethylformamide 
dimethylacetal under reflux of DMF, to give a compound of formula (XXXHT): 
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10 




(XXX1I1) 



followed by reacting th compound of formula (XXXm) whith methyl acrylate in the 
presence of palladium diacetate, to give the compound of general formula (XXXIV): 



(XXXIV) 



followed by reacting the compound of formula (XXXIV) whith chlorobenzene and acetic 
acid to give the compound of formula (XXXV): 

0 O 




MeO 




(XXXV) 



followed by reacting the compound of formula (XXXV) in the presence of a base to give 
the compound of general formula (XXXVI): 
O O 



(XXXVI) 



the said compound of formula (XXXVI) : 

- either is reacted, in the presence of an acid activator such as TOTU, with the compound 
of formula (VH): 

.NH (VII) 
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in which R 7 is selected from hydrogen, (Ci-C6)alkyl, aryl(Ci-C 6 )alkyl, cycloalkyl, aryl and 
heteroaryl, and A, R2, Zi , m and n are as defined in the summary of the invention, 
to give the compound of general formula (XXXVH): 

Me 

" (XXXVII) 



ay, 



JLJL ^ 





|M o o 



5 in which A, R 2 , Ri, Zi, m and n are as defined hereinbefore, and Xi and X3 represents each 
-CH group, 

- or is reacted in a first step with AICI3 in the presence of benzene, and in a second step 
in the presence of an acid activator such as TOTU, with the compound of formula (VII): 



/NH (VH) 



10 in which R 7 is selected from hydrogen, (Ci-C6)alkyl, aryl(Ci-C6)alkyl, cycloalkyl, aryl and 
heteroaryl, and A, R2, Zi, m and n are as defined in the summary of the invention, 
to give the compound of general formula (XXXVm): 



Me 

n^v n y c 

NH 



(xxxvm) 



o 



in which A, R 2> R7, Z\, m and n are as defined hereinbefore, and Xi and X3 represents each 
15 -CH group, 



followed by reacting the compound of formula (XXXVm) with a compound of formula 
R 3 -X in which R 3 is as defined in the compound of general formula (I), in the presence of a 
base, to give the compound of formula (XXXEX): 
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Me 




(XXXIX) 



29- Pharmaceutical composition comprising a compound according to any one of Claims 1 
to 15 and a pharmaceutical^ acceptable excipient. 

30- Use of a compound according to any one of Claims 1 to 16, for the preparation of a 



5 medicinal product intended for treating a disease or complaint involving therapy by 



32- Use according to Claim 30, characterized in that the disease is arthritis, rheumatoid 
arthritis, osteoarthritis, osteoporosis, periodontal diseases, inflammatory bowel disease, 
psoriasis, multiple sclerosis, cardiac insufficiency, atherosclerosis, asthma, chronic 
10 obstructive pulmonary disease (COPD), age-related macular degeneration (ARMD) and 
cancers. 

32- Use according to Claim 3 1 , characterized in that the disease is arthritis. 

33- Use according to Claim 31, characterized in that the disease is osteoarthritis. 

34- Use according to Claim 31, characterized in that the disease is rheumatoid arthritis. 

15 35- A method for treating a disease or complaint involving a therapy by inhibition of 
MMP-13, the said method comprising the administration of an effective amount of a 
compound according to any one of Claims 1 to 16 to a patient. 



inhibition of type- 13 matrix metalloprotease. 



36- A method for treating according to Claim 35 characterized in that the disease or the 
complaint are selected from arthritis, rheumatoid arthritis, osteoarthritis, osteoporosis, 
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periodontal diseases, inflammatory bowel disease, psoriasis, multiple sclerosis, cardiac 
insufficiency, atherosclerosis, asthma, chronic obstructive pulmonary disease (COPD), 
age-related macular degeneration (ARMD) and cancers. 

37- A method for treating according to Claim 35 characterized in that the disease is 
arthritis. 

38- A method for treating according to Claim 35 characterized in that the disease is 
osteoarthritis. 

39- A method for treating according to Claim 40 characterized in that the disease is 
rheumatoid arthritis. 
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